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B onucaHHBIX aHaIM3aX 10 CPABHEHUIO C KOMMEPYECKH AOCTYITHBIMHU aHAJIU3aMU U/MIIH KOHTPOJIBHBIMU
aHaJIM3aMH yMEHbIIIeHa HHTepepeHus. B3anmoneiicTBie MOXET ObITh IUTOKHH-3aBHCUMBIM, IUTOKHH-
HE3aBHCHUMBIM WM M TE€M M JpyTrMM. B OIHOM BapuaHTE OCYIIECTBICHHS NMPEAJIOKEH MMMYHOAHAIIH3
IL-33, B KOTOPOM CHMKeHA UHTEPEPEHLINSL, BEI3bIBAEMAask 9HOT€HHBIMU PACTBOPUMBIMH CBSI3BIBAIOILIMH
IL-33 monexymamu, MPHUCYTCTBYIOIIMMH B oOpasme. [IpmMepsl pacTBOpHMEIX cBs3bBaommx [1L-33
MOJIEKYJI BKJIIOYAIOT, HO HE OTPaHMYMBAIOTCS MMM, aHTHUTena npotuB 1L-33, pacTBopuMBIil penentop
ST2 ¥ KOMIIOHEHTBHI CHIBOPOTKHM. B HEKOTOPBIX BapHaHTax OCYILECTBJICHUs K 00pasiyy ao0aBisioT
ONMOKHUPYIOIMKA areHT s YMEHBIICHHs, MHTHOWPOBaHWS WM OJIOKHMpOBaHWS KomiuiekcoB IL-33 B
o0pasie ot mpeoOpa3oBaHUsI IMOCIIC KUCIOTHOW TUccomanui koMmroiekcoB 1L-33 B oOpasme. B ogHoM
BapUaHTE OCYLIECTBIICHUS OJIOKMPYIOUIMHA areHT M peareHT JJisi OOHapyKeHHs He KOHKYPUPYIOT 3a
ces3bIBaHue ¢ [L-33.
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CIIOCOBbBI U KOMIIO3NNUH JIUIA KOJIMYECTBEHHOI'O ONPEAEJTEHUASA 1L-33

IHNEPEKPECTHBIE CCBIJIKH HA POACTBEHHBIE 3ASIBKHU

JlaHHas 3asiBKa MCIpalIUBaeT NIPUOPUTET MO MpeABapUTENbHOM 3asBke Ha naTeHT CIITA
Ne 62/655887, nmomannoii 11 ampens 2018 r. u xoTopas BKJIIOYEHA IOCPEACTBOM CCBUIKH B
TIOJIHOM O0BbeMe.

OBJIACTh TEXHUKHU U30BPETEHUA

AcnekTbl H300peTeH s, KaK MPABUJIO, CBSA3aHbI ¢ UMMYHOAHAIN3AMHU JJIsl OOHAPYKEHUS
U KOJIMYECTBEHHOTO OMNpEeIeNIeHHs] IMTOKUHOB, BKJIFOYAs, HO HE OrPAaHUYMBASCh 3THUM,
unHtepneiikun-33 (IL-33).

YPOBEHb TEXHUKH

Wnrepnetikun-33 (IL-33) mpencrasisier cOOON LUTOKUH, KOTOPBIA aKTUBHPYETCSI B OTBET
Ha MOBPEKAAIOIINE CUTHAJBI WIH MOBPEXKAAOLINe (aKkTophl, Takue Kak curapeTHblil nbiM. OH
BbICBOOOXKIAETCS OapbepHbIMH TKAHSAMH TPH HEKPO3€ U BbI3bIBAET HMMYHHBI OTBET Ha
NPUCYTCTBHE MOBPEXKIEHHONW TKAHH. JTOT CUTHAJ «OMOBELICHUS» YCUINBAET BOCTIAIUTEIbHBIE
OTBEThl KaK BPOXKIEHHOTO, TaK W aJalTUBHOrO WUMMyHHTeTa. OmnyOJMKOBAaHHBIE [aHHBIE
IEMOHCTPHPYIOT, YTO KOMMepUeckre HaOopel st oOHapyskeHHs: pactBopumoro 1L-33 maror
HEHAJe)KHbIE pEe3yJIbTaThl, BEPOATHO, U3-32 HHTEP(PEpPEeHUUH CO CTOPOHBI SHAOTCHHBIX
CBSI3BIBAIOIINX IMAPTHEPOB, TaKUX Kak pactBopumbiii peuentop ST2 (Nygaard, U., et al,
SpringerPlus, 5:33 (2016); Ketelaar, M.E., Clin Exp Allergy, 46(6):884-7 (2016); Riviere, E. et
al., Ann Rheum Dis, 75(3):633-5 (2016)).

Ha s pexTrBHOCTS aHATU30B CBA3BIBAHUSA C JIUTAHJIOM B CJIOXKHBIX MATPHUIAX, TAKUX KaK
CBIBOPOTKA, MOTYT  BIUATh  CHeuu(pUYEeCKUe  HHAOTEHHbIE  KOMIIOHEHTBI,  KOTOpbIE
uHtepdepupyroT ¢ odpasuom (Zhong, Z. D, et al., AAPS J, 19: 1564 (2017)). Unrepdepenuus B
UMMYyHOQHAJIN3€ MOKET NPUBECTH K HEBEPHON HHTEPNpEeTaluu pe3yJbTaToB Ui MalUeHTa
naboparopuel U HENMPAaBUIBHOMY KypCy JieueHus, HasHaueHHoMy Bpadom (Tate, J., et al., Clin
Biochem Rev. 2004, 25(2): 105-120).

[TombiTku paspabdorate Oonee 3PdexTHBHBIE HMMYHOAHAIN3bI MPENNPUHAMAIUCH |
npyrumu ydeneiMu. Doucet, J. et al. cooOmmnu o6 ynyumenHom ananmuse IL-13, xoTopbiii
BKJIFOUAJ CTananio KucyotHoi muccornuanuu (Doucet, J. et al., Disease Markers, 35(5):465-474
(2013)). UmmyHoananus, onucanubiii Doucet, cnennduuen ans 1L-13 u ve obnapyxusaet IL-
33. Kpome Toro, B ummyHoaHanu3e Doucet HeT HEOOXOAMMOCTH HEUTpaIN30BaTh 0Opasel nepen
OOHapy’keHHeM M He HCIONb3yeTcsl OJIOKHPYIOIIUH  areHT Ui NPEeAOTBPALICHHUS
npeoOpa3oBaHus MUTOKHHOBOIO KOMILIEKCA BO BPEMS aHAJIHM3A.

CrnenoBarenbHO, CYIIECTBYET HEOOXOAMMOCTh B HOBBIX aHalW3aX M Crocodax
obHapy>kenus [L-33.

CYIIHOCTB U30BPETEHUA

IIpennokeHpl CcHnocoObl W KOMIIO3ULMU JJii  OOHAPYXKEHHUS U KOJHYECTBEHHOTO
OTIpeeNIeHUs] IUTOKMHOB. B ONMMCAaHHBIX aHAIN3aX 1O CPABHEHUIO C KOMMEPUYECKH JOCTYITHBIMU

aHaIM3aMU W/MIM KOHTPOJBbHBIMH aHAJIM3aMU YMEHblIeHa uHTepdepeHius. Bzaumoneiicteue



MOJKET OBITh IUTOKHWH-3aBHCHMBIM, LUTOKUH-HE3aBHCUMBIM WIM U TeM, U APyruMm. B omHOM
BAPUAHTE OCYLIECTBJICHUS MpeMIokeH umMyHoaHanu3 IL-33, B KOTOpOM CHHXKEHa
UHTEeppEepeHINs, BbI3bIBAEMAasl OSHAOTCHHBIMM  pPAacTBOPMMBIMH  CBsi3bBatommumu  [L-33
MOJIEKyJIaMH, TPUCYTCTBYIOIIMMU B oOpasue. [Ipumeps! pacTBopuMbIX CBsizbiBaromux [L-33
MOJIEKYJl BKJIIOYAIOT, HO HE OTrPaHMYMBAIOTCS MMM, aHTuTena npotus IL-33, pacTBopuMBIii
peuentop ST2 u KOMIIOHEHTHI CBIBOPOTKU. B HEKOTOPBIX BapHaHTaX OCYIIECTBIECHUS K 00pasiy
n00aBISIIOT OJIOKMPYIOLIMH areHT A YMEHbINEHUS, WHrUOWPOBAHUS WM OJOKHUPOBAHUS
komiutiekcoB IL-33 B oOpasiie oT npeoOpa3oBaHusl OCIE KUCIOTHON TUCCOLMALIN KOMITJIEKCOB
IL-33 B oOpasue. B ogHOM BapuaHTe OCYINECTBJICHUS] OJOKUPYIOIIUN AreHT M peareHT s
OoOHapy KeHHs He KOHKYPHPYIOT 3a CcBsi3biBanue ¢ [L-33.

B nopyrom BapmaHTe OCYIIECTBJIEHHsS] TNPENJIONKEHbI  CIOCOOBI  ONpEeNIeHHs
koHIeHTpaun obmero IL-33 B oOpa3suax CBIBOPOTKM UYeJNOBEKAa C HCIHOJIb30BAHUEM
3JIEKTPOXEMUIIIIOMUHECLIEHTHOTO MMMYHOAaHalInu3a. AHaJIM3 BKJIKOYAeT I[IPEABAPUTENBHYIO
KUCJIOTHYIO 00paboTKy OOpas3loB CHIBOPOTKU IJII JUCCOLMALNN KOMIUIEKCOB PaCTBOPUMBIM
JIMTaHJ: JIEKAPCTBEHHOE CPEACTBO, MPHUCYTCTBYIOIUX B 00pas3lax, v yIy4IIeHUs: OOHAPYKEHHUs
I[L-33 B TmpuUCYTCTBUM JIEKAPCTBEHHOT'O CpPEACTBA, OOECHeuuBasi, TaKuM 00pasom,
KOJIMYECTBEHHOE ompenaesieHne yposHei odmero 1L-33. B naHHOM BapuaHTe OCYIIECTBJICHHUS B
NpOIENype HCIONb3YETCsT TOKPBITBIA CTPENTABHAMHOM IUIAHLIET C OWOTHHWIJIMPOBAHHBIM
AQHTUTEJIOM NPOTUB YenoBeyeckoro [L-33 B kauecTBe peareHTa AJis 3aXBaTa U C UCIOJb30BaHUEM
pexomOuHanTHOTro IL-33 B KauecTBe cTanmapra. CTaHAAPTHI, KOHTPOJIU U 00pa3Ibl pa30aBISIFOT
YKCYCHOM KHCJIOTOM M HEWTPANM3YIOT C HCIOJb30BAaHHEM pacTtBopa TpuC-OCHOBaHUS,
COZIEpKALIer0 peareHT s OOHApPY>KEHHs], HApUMep, MEUEHHOE PYTEHHEM aHTHUTENO MPOTUB
yenosedeckoro IL-33. AHTUTENO, KOTOPOE CBsA3BIBAETCS ¢ aHTUTENOM npotus IL-33, u antuTeNno
npotusB penenrtopa ST2 Takxke pobaBmaror k Tpuc pacrBopy, 4TOOBI MHHUMH3HPOBATb
UHTEp(EPEeHIIMI0 CO CTOPOHBI JIEKAPCTBEHHOT'O CPENCcTBa (T.€. AHTUTENA, KOTOPOE CBSI3BIBAET
anturena k IL-33) wnu supmoreHHoro pactBopumoro penenropa ST2. 3arem B IutaHiieT
n00aBJISIOT HEHTpPaNU30BaHHbBIE CTAHAAPTHI, KOHTpoiu U obOpas3upl. IL-33, 3axBadyeHHBIH Ha
IUTAaHIIETe, HU3MEepsieTCs] MO XEMUWJIIOMHUHECLEHTHOMY CHUTHally, F€HepHpPyeMOMY pPYTE€HHEBOM
METKOH, KOrja Ha IUIAaHIIET MOJAaeTcs HampspKeHHe OT YCTPOMCTBa IS IUIaHILIET-PUAEPOB.
PesynbTupyromuil  3€KTPOXEeMUJIOMHUHECLEHTHbIH ~ CUTHal  (T. €. MHTEHCUBHOCTb)
nponopunoHajieH konudectsy 1L-33, mpucyTcTByrommero B 00pastax CbIBOPOTKH.

B omHOM BapmaHTe OCyIIECTBIIEHHS CMOCOO HMMeEeT 4yBCTBUTENIBHOCTH 12,5 mr/mn u
HEeUyBCTBUTENBHOCTb K ST2 >50 Hr/muL

KPATKOE OITUCAHUE ' PAOUYECKHUX MATEPHAJIOB

Ha ®ur. 1 npeacrasieHa WIMIIOCTPATUBHAsL CXE€Ma AHAIN3a COIMVIACHO OJJHOMY BapHaHTY

OCYIIeCTBJIeHHs H300peTeHns. + - pyTeHHeBas MeTKa, * - OHOTHH, - CTpENTaBUANH

Ha @ur. 2A npencraBneH JUHEHHbIH rpaduK 3aBUCUMOCTH IPOLEHTA W3BJIEUEHHS OT
KOHIIeHTpauuu pactopumoro denoedeckoro ST2 (ur/mu). (M) C-AD ¢ xkucjoTHOH
o6padotkoii; (®) C-AD 6e3 kucnorHoit o6pabdorku; (L) C-A-D ¢ kucnorroii o6padotkoii; (O)

C-A-D ©0e3 «xucnotHoii obOpaborku. Ha @ur. 2B mnpencraBreHa rucrorpamma,



JeMOHCTpHpYIOIasi oOHapykeHue 3HHoreHHoro IL-33 B CBIBOPOTKE OT TpeX HHIUBHIYYMOB
(vHouBunyyM 1, MHAMBHAYYM 2 W HHIUBUAYYM 3), NMPOAHAIM3UPOBAHHBIX B YKa3aHHBIX
ycnoBusix: C-A-D 0e3 kucnorHoit obpabotku, C-AD 6e3 kucnornoit obOpadortku, C-A-D ¢
KUCJIOTHOM 00paboTkoi, u C-AD ¢ xuciaotHo# 06paboTKOI.

Ha @ur. 3 nmnpencraBneHa rucrorpamMma, JIE€MOHCTPUPYIOINAsS —CHELU(PUIHOCTD
sHporeHHoro IL-33 B cbIBOpOTKE OT MHAMBHAyyMa 1 M MHAuUBHAYyMa 3 C HCHOJB30BaHUEM
MOIU(UIMPOBAHHOTO  aHanmu3a, noOaBieHusi pekomOmHanTHOro ST2 wu  pmobaBneHus
MOHOKJIOHAJILHOTO aHTuTesna npotus 1L-33.

Ha ®ur. 4 npencrasnen rpaduk koHuentpauuu 1L-33 (nr/mu) mast uaauBuayyma 1 u
UHAMBUIYYMa 3 TOCJ€ HECKOJBKUX H3MEPEeHHi, NEeMOHCTPUPYIOIIMM, YTO aHAJHU3 SIBISAETCS
TOYHBIM.

Ha ®ur. 5 npencrasneH JuHEHHBINH rpaduK, TEMOHCTPUPYIOIINH HEYYBCTBUTEIBHOCTh
cnocoba obHapyxkenus IL-33 B mpucyrcrBum MKAT mnpotuB IL-33, aHanmsupyemoro B
ykazaHHbIX ycnoBusax: C-AD c kucnotHoi 06padotkoii u C-A-D ¢ kucnorHON 00paboTKOiA.

Ha @wur. 6 npencrasnen rpaduk 1t sHA0reHHoro 1L-33 (mr/mit) B CBIBOPOTKE 310POBBIX
UHIMBUAYYMOB M MHANBHAYYMOB ¢ actMoi, XOBJI u atonmueckum nepmatutoM. OOpasubl OT
25 wWHAUBUAYYMOB W3 4 pAa3NWYHBIX MONYJSIUHA ObUIM TPHOOpPETEeHbI Yy KOMMEPYECKOIro
npozaBLa M ObLTH MPOBEPEeHbl Ha Hajm4ue sHaoreHHoro IL-33 ¢ ucrnonp3oBanuem aHamuza C-
AD ¢ 00paboTKO# KHCIIOTOH.

Ha ®ur. 7A u 7B npencraBiens! rpaduku, AeMOHCTpHpyrome yenoBedeckuii 1L-33
(ir/mit) ot 06pabOTaHHBIX U KOHTPOJIBHBIX MBILIEH.

HHOJAPOBHOE OITHCAHUE CYIHOCTH U3OBPETEHUA

I. Onpenenenns

Crnenyer moHuUMaTh, YTO 3TO OINHCAHME HE OTPAHMYMBAETCS ONHCAHHBIMU B JTAHHOM
IOKYMEHTE KOMIIO3MLMAMH U CIIOCOOaMH, a TaKke OIMCAHHBIMU 3KCIIEPUMEHTAIbHBIMU
YCJIOBUSIMH, TIOCKOJIBKY TaKOBbIE MOTYT BapbupoBaTbesa. CreayeT Takke I[OHUMAarh, YTO
ynoTtpebyisiemMass B JTaHHOM JOKYMEHTE TEPMHUHOJIOTHSA TPUMEHSETCS TOJbKO JUIsl OMUCAHHS
OTpeIeNIEHHbIX BapUAHTOB OCYIIECTBICHUs M HE HMeEeT OrPaHHUYUTENbHOIO XapakTepa,
NOCKOJIBKY O0OBE€M JTaHHOTO OIMCAHMUS OrPaHUYeH TOJIbKO MpuiiaraeMoi  ¢popmyJsion
n300peTeHusl.

Ecnn He yka3aHO uHOe, BC€ MHCIONb3yeMble B JaHHOM JOKYMEHTE€ TEXHHUYECKHE U
HAyYHbIE TEPMHUHBI HUMEIOT OOIIENpPUHSATHIE 3HAUEHHs], IMOHATHBIC CHELHAJIUCTYy B 00NacTh
TEXHUKH, K KOTOPOH MPUHAJICKUT JAHHOE ONHMCaHUe. XOTs J0ObIe KOMITO3UIHHU, CIOCOOBI
MarepHuajbl, MOAOOHBIE WM 3KBHUBAJICHTHBIE OIMMCAHHBIM B JaHHOM JOKYMEHTE, MOXXHO
UCTIONIb30BaTh HA TMPAKTHKE WM NPU TECTHPOBAHMU NAHHOTO M300pereHus. Bce ymomsiHyThIE
nyOJMKALUH TTOJIHOCTBIO BKJIFOUEHBI B JAHHBIH JOKYMEHT IOCPEICTBOM CCHUIKH.

Hcnonb3yeMmblil B JTaHHOM IOKyYMEHTE TEPMHUH «CBSI3bIBAIOINAs MOJIEKYJIa» MpelHa3HaueH
s 0003HAUeHHWs] MOJEKYJ, KOTOpble Ccrneun(pruYeckd B3aNMOAEHCTBYIOT C KOHKPETHOU
MUIIEHBIO U CBA3BIBAIOTCS C Hell. MUIIeHb MOXET COAep)KaTb OMOJOTWYECKYI0 WM MAayo

(xumuueckyro) Monekyiay. LleneBas Monekysna MOXKET ONpeNeNsTb aHTUT'€H WM aHTUT€HHBIN



¢parment. [Ipumepsl CBsA3BIBAIOINEH MOJIEKYJbl BKJFOYAIOT, HO HE OrPAaHHMYMBAIOTCS HMH,
aHTUTeNa (BKJIIOYAash MOHOKJIOHAJbHBIE aHTUTENa, Oucnenuduueckue aHTHUTENa, a TaKKe
(parMeHTsl aHTUTEN), CIUTbIe OENKU U APYrHe aHTUTCHCBS3BIBAIOLINE MOJEKYJbI, N3BECTHBIE
CTHELIMAINCTaM B JAHHOH 00JIaCTH TEXHUKH.

Hcnonp3yemblii B JaHHOM JOKYMEHTE€ TEPMUH «AHTUTEJIO» SBJSIETCS HPUMEPOM
CBSI3BIBAIOILEI MOJIEKYJIBI 1 OTHOCUTCS K HUMMYHOIJIOOYJINHY, KOTOPBIH, KaK IPABUIO, COAEPIKUT
YeThIpe MOJHMIENTUAHBIX uemny, nse Tsokenble (H) nenm n ase nerkue (L) nenu, coequHEHHbIE
MeXay coOoW AucyabGuaHbIME CBs3siMH. Kaxas Tsokenas Lenb COAEPXKUT BapHaOebHYIO
obsactp Tsokeson uenu (HCVR wnu Vi) 1 KOHCTaHTHYIO 00yacTh Tsokenon nernu. KoHcTaHTHas
obnacte Tspkenod mernu comepskut Tpu aomeHa: Cul, Cu2 m Cu3. Kaxkpgas nerkas uenb
comep:kuT BapuadenbHyr obnacth Jierkou menmu (LCVR wmnm Vi) ¥ KOHCTaHTHYH 00JIacTh
nerkoii nermu. KoHcTaHTHast 00J1acTh Jierkoil nenu Bkirodaet oaud nomeH (Crl). Obnactu Vi u
VL MOryT ObITh JOMOJHHUTEIBHO MOAPA3AEICHBl Ha THIIEpBapHaOebHbIe O0NIACTH, Ha3bIBAEMbIE
OTPENeNIOIUMH  KoMIieMeHTapHocTh  oOsactssmu  (CDR), mepemexaromuecs  Ooree
KOHCEPBATUBHBIMH OOJIACTSIMH, Ha3bIBaeMbIMHU KapkacHbIMU obOnactsmu (FR). Kaxnas Vu u VL
coctrout u3 Tpex CDR u getsipex FR, pacnonoxkeHHbIx oT N-koHIa 10 C-KOHLA B CIEAYIOIIEM
nopsiake: FR1, CDR1, FR2, CDR2, FR3, CDR3, FR4.

TepMHH «aHTHIeHCBA3BIBAIOIAS YACThb» AHTHTENA (MM MPOCTO «YaCTh AHTHTENIA» WU
«(pparMeHT aHTHTENA»), HCIIONB3YEMbIH B TAHHOM JOKYMEHTE, OTHOCHUTCS K OTHOMY WM Oolee
(parmMeHTaM aHTHTENA, KOTOpBbIE COXPAHSAIOT CIIOCOOHOCTh CHEUNU(UYECKU CBS3BIBATHCS C
anTureHoM (Hanpumep, 4lL-33). Bputo mokasaHo, 4TO AaHTUIE€HCBS3bIBAOLIAsT (PYHKIIUSA aHTUTENA
MOJKET BBIMIOJIHATECS (PpPAarMEHTaMH IIOJIHOPa3MEPHOro aHTHUTena. lIpumepbl CBA3BIBAIOLINX
(parMeHTOB, OXBaTHIBAEMBIX TEPMUHOM «aHTUI'€HCBSA3BIBAIOINAS YaCTb» AHTUTENA, BKIIIOYAIOT
(i) dparment Fab, MoHOBajsieHTHBIN (parMeHT, comepxauuii momenbl Vi, Vi, CLl u Cul; (ii)
¢parment F(ab')2, nByxBaneHTHBIN (pparMeHT, copepskamuii a1sa Gpparmenrta F(ab)', cBsa3aHHBIX
aucyib(GUIHBIM MOCTHKOM B HIAPHUPHOHN oOjactw; (ii1) ¢pparment Fc, conepskamuii noMeHsl VH
u Cul; (iv) pparment Fv, comgepskamuii nomensl VL U1 Vi OIHOTO 1uieda anturena, (v) pparmMeHT
dAb (Ward, E.S., et al., Nature 241:544-546 (1989)), xotopslit conepxkutr nomen VH; u (vi)
CDR. Kpome Toro, xorst nBa nomeHa ¢gparmenta Fv, VL u Vu, KOOUPYIOTCS OTAENbHBIMU
I'€HaMH, OHHU MOTYT OBbITb CO€IMHEHBI C IIOMOLIBI0 PEKOMOMHAHTHBIX CIIOCOOOB CHHTETHUECKUM
JMHKEPOM, KOTOPBIH MO3BOJSIET UM 00pPa30BBIBATH €AUHYIO HETPEPHIBHYIO LI€TIb, B KOTOPOIl mapa
obmnacteit VL 1 Vu 00pa3yroT OIHOBAJIEHTHBIE MOJIEKYJIbI (H3BECTHBIE KaK OJHOLENoYeuHblld Fv
(scFv); cm., manpumep, Bird, RE., et al., Science 242:423-426 (1988), u Huston, J.S., et al,,
Proc. Natl. Acad. Sci. USA 85:5879-5883 (1988)). Takke mnpenmoiaraercs, 4YTO TaKHE
OJHOLIETIOYEUHbIE AHTHTEA TAK)KE OXBATBIBAIOTCS TEPMHUHOM «AHTHUT€HCBS3BIBAIOINAS YaCTh)
aHTuTena. Taxke OXBaTBIBAOTCS Apyrue (OPMbI ONHOLETIOUEUHBIX AHTUTEN, HAIpUMeD,
nuatena (cm., Hanpumep, Holliger, P., et al., Proc. Natl. Acad Sci. USA 90:6444-6448 (1993)).

«CDR» wmnu omnpenensromas KOMIUIEMEHTAPHOCTb OOJAaCTh MPEACTaBIseT COOOH
rUrnepBapradeTbHyI0 00JIaCTh, MIEPEMEKAIOLIYIOCST BHYTPU obyacTeil 6ojee KOHCepBATUBHBIMHU

oOnacTsiMu, Ha3blBaeMbIMH «KapkacHbIMH oOmactamu» (FR). FR moryr ObITh HMoeHTUYHBI



MOCJIEIOBATENbHOCTSIM 3apPOJBILIEBON JIMHUM YEJOBEKAa WIM MOTYT OBITh MOAW(ULIPOBAHBI
€CTECTBEHHbIM WJIU HCKYCCTBEHHBIM IIyTEM.

Tepmun «3muTOm» MpeaCTaBIsieT COOOH AHTUIEHHYIO JETePMHMHAHTY, KOTOpas
B3aUMOJIEHCTBYET CO CrieL(PUIECKUM aHTUT€HCBSI3bIBAIOLIUM CAHTOM B BapuabenpHON 00nacTu
MOJIEKYJIbl aHTHUTENa, W3BECTHOHM Kak maparorn. OAWH aHTHIEH MOXET UMeThb Ooliee OIHOro
SIMUTONA. DMUTOMBI MOTYT ObITh KOH()OPMALMOHHBIMU WiIH JuHeHHbIMU. KoH(popMannoHHbIH
smHTON 00pasyeTcst MPOCTPAHCTBEHHO COCAMHEHHBIMU AMUHOKHCIIOTAMH U3 Pa3HbIX CErMEHTOB
JUHEHHON MOJUMEeNTUIHON Lenu. JIMHEHHbIN 3TUTON NpeAcTaBseT COO0M SMUTOI, 00pa3yeMblit
CMEXKHBIMH aMUHOKHCJIOTHBIMU OCTaTKaM{ B TMOJUIENTHIHON uLenu. B omnpeneneHHbIX
OOCTOSITENILCTBAX 3MUTON MOXKET COAepKaThb (parMeHThl caxapunoB, (HocOopHIIbHBIE TPYIIIIBI
WU CyJIb()OHMIIbHBIC TPYIIIBI HA AHTHIEHE.

Tepmun «uHTEpdepeHIHs] B aHAIU3€» OTHOCHUTCA K HHIOTEHHBIM KOMIIOHEHTaM B
aHayn3e, KOTOpble OJIOKUPYIOT WM UHTHOMPYIOT OOHAPYKEHHE aHaiIuTa, Takoro kak I1L-33 wun
antureno npotus IL-33. BemecTsa, KOTOpbIe U3MEHSIOT U3MEPSIEMYK0 KOHLUEHTPALUIO aHAJIUTA
WIA W3MEHSIOT CBSI3bIBAHHE AHTHUTEN, MOTEHLIHAJIbHO MOTYT TMPUBECTH K HHTEpdepeHunu B
UMMyHOaHam3e. MHTepdepeHust B aHaIN3e MOXET ObITh 3aBHCUMON WM HE3aBHCUMOW OT
aHanmuta. HesaBucumasi OT aHaJIMTOB WHTep(EpeHLHs OTHOCUTCA K oOmeil nHTepdepeHunn
reMonn3a, JUneMud U 3(Q(eKToB aHTHKOAryJsIHTa M XpPaHEHUs OOpa3LoB, U HE 3aBHCHUT OT
KOHLIEHTPALIMH aHAJINTA. 3aBUCHMAasl OT aHAJIUTA HHTEeP(PEePeHINs B UMMYHOAHAJIN3aX OTHOCHUTCS
K B3aUMOJEHCTBUIO KOMIIOHEHTOB B oOpaslie ¢ OAHMM WIH OoJiee peareHTHbIMU aHTHTEJIAMU.
OHM BKIIOYAKOT COEJUHEHUs] C XUMHUYECKUMHU Ppa3IU4YUsIMH, HO CTPYKTYPHBIM CXOJCTBOM,
KOTOpbIE NIEPEKPECTHO PEarupyroT ¢ aHTutenoM. MHTepdepupyromue, SHAOTeHHbIE BELIECTBA,
KOTOpBIE€ SBJISIIOTCS €CTECTBEHHBIMH, IMOJMPEAKTUBHBIMU AHTUTENAMU WM AayTOAHTUTEIaMu
(rerepodunamu), YeIOBEUECKHMMH AHTUTENAMH MPOTHB JKUBOTHBIX MM AHTHTEJIAMH IPOTHB
JIeKapCTBEHHBIX cpeacTB (ADA) BMecTe ¢ APYrMMH HEOXKMAAHHBIMH CBSI3bIBAIOIIUMHE O€JIKaMu,
YHUKAJbHBIMU I YeJIOBE€Ka, MOTYT MellaTh PEeakUMd MeXAy aHAJIUTOM U pPeareHTHbIMU
aHTUTEaMHU B HWMMyHoaHanu3e. HHTepdepeHuuss MokeT ObITh BbI3BaHA PACTBOPUMBIMH
CBSI3BIBAIOLMMHU MUILICHSIMH AQHAJINUTA, HHAOTEHHbIMHU JIMTAHAAMM aHaJIWTa, BKIOYAs, HO He
OTPaHUYMBAsACh 3THUM, PACTBOPHUMBIE PELENTOPbl AHAINTA, PACTBOPUMBIE JIUTAHIbl AHAIUTA,
CJYIEHHbIE PELENTOPbl aHAJIUTA WU ChIBOPOTOYHBbIE (DAKTOPBI, TaKHE KAaK PEBMATOMIHBINA
¢akrop u 6motnH. MHTEpdepeHnrst MOKET OBITh BBI3BAHA AHTUTENIAMH K aHAJIUTY.

Tepmun «ST2» otHOCcuTCA K peuentopy 1L-33, KOTOpHIi Takke HA3bIBAETCsI PELENTOPOM
uHTepneiiknHa-1, mogobupM Genky 1 (IL-1RL1). ST2 moxer ObITh MEMOpaHOCBSI3aHHBIM WITH
PacTBOPUMBIM.

TepMuH «MMMYHOAHAJIN3» OTHOCUTCS K aHANM3y OOHApPY)KEHUs,, KOTOPBIA BKIOYAET
CBSI3bIBAIOINUI (PparMeHT, KOTOPBI HMMYHOCTIEIM()UIECKH CBSA3BIBAETCS MPSIMO MIIM KOCBEHHO
¢ aHasmuroM. Kak mpaBuiio, CBSA3bIBAOIINI (PparMeHT MpeacTaBiIseT COOONH aHTUTENO0. AHTUTENO
MOJKET OBITh IOMEUEHO OOHAPYKUBAEMOI METKOIA.

Tepmun «xommiexc IL-33» oTHOCHUTCST K HekOBaJeHTHOM accouuaumu IL-33 ¢

KOMITOHEHTOM KPOBH, IJIa3Mbl WK CbIBOPOTKH. Kak npasuno, kommiekc 1L-33 conepsxur IL-33,



HEKOBAJICHTHO CBsI3aHHbIN C OeNkoM, HampuMep, OENKOBBIM JIEKAPCTBEHHBIM MPENapaToM,
AHTHUTEJIOM MPOTHUB JICKAPCTBEHHOTO CpeacTBa, Juranaom IL-33 muan ux komOuHaIMen.

II. AHanu3bl O0HAPYKEHUS U KOJHYecTBeHHOro onpeaenenus IL-33 u cnoco0b1 nx
NpPHMEHeHHUsI

ITpennoxeHbl aHANMU3bI ¥ CIIOCOOBI 17151 OOHAPY KEHHS M KOJMYECTBEHHOTO OIpPeaeTeHUsI
IL-33. OmnucanHbple aHaMU3bl W CHOCOOBI MOTYT HCIONB30BAThCS Uil OOHApyKeHUs |
KoJuecTBeHHOro onpenenenus 1L-33 B oOpasue. B ogHOM BapuaHTe ocyliecTBieHHs oOpaser
MOJIY4aI0T OT CYOBEKTa, KOTOPOTO JISYHUJIH HJTH KOTOPBIH MOAJIEKUT JICYCHUIO aHTaroHUCToM IL-
33 v IL-33.

B onmcaHHBIX aHATM3aX MO CPABHEHHIO ¢ KOMMEPYECKH JOCTYIMHBIMU aHAJIU3AMU W/ HITH
KOHTPOJIbHBIMH ~aHAJM3aMH yMeHbIleHa uHTepdepeHums. HMaTepdepeHuns MoxeT ObITh
3aBucumon ot IL-33, neszaBucumoint ot IL-33 wnm u TakoW, u apyroi. B omHoMm BapuaHte
OCYIIECTBIIEHHsI CIOCOO CHIDKAET WJIM WHTHOMpPYeT MHTep(EpeHLUIO B aHAJM3€, BBI3BAHHYIO
SHAOTEHHBIMU PACTBOPUMBIMU MOJeKyJamy, cBs3biBaromuMu [L-33, mpucyTCTBYHOLIMMH B
obpasue. Ilpumepsl pacTBOpUMBIX CBsi3biBarOIMX 1L-33 MoOJieKynl BKIIIOYAKOT, HO He
OTrpaHUYMBAIOTCA UMM, aHTuTena npotus IL-33, pactBopumbiii ST2 1 KOMIIOHEHTBI CHIBOPOTKH.
B HeKoTOpBIX BapHaHTaX OCYLIECTBJCHHs K 00pasmy n00aBJSIOT OJOKHPYIOIIHNA areHT IJis
YMEHBLICHUsI, WHrUOMpoBaHUS Wi OnokupoBaHus kKomiuiekcoB IL-33 B oOpasume ot
npeobpa3oBaHusl TOCEe KHCJIOTHOM AeHatypauuu komruiekcoB 1L-33 B oOpasue. B omHOM
BapUAHTE OCYLIECTBIEHHs OJOKMPYIOLINI areHT U peareHT il OOHAPYKEeHUsI He KOHKYPUPYIOT
3a cBsa3bpIBanue ¢ [L-33.

B oxgHOM BapmaHTe OCyLIECTBIIEHHSI CMOCOO HMMEeT 4yBCTBUTENIBHOCTh 12,5 mr/mu u
HeuyBCTBUTENBHOCTb K ST2 >50 Hr/mu.

A. UuTepaeiikun-33

B onnom BapuanTe ocymectBieHus 1L-33, nnmn «4yenoBedeckuil MHTEPIEUKUH-33», UK
«uenoBeueckuit  IL-33»  orHOocuTCs Kk 270-aMHUHOKHMCJIOTHOMY,  IOJIHOPa3MEpPHOMY,
HenpoueccupoBanHoMmy 1L-33 (cm., Hampumep, ydverHbiii Homep UniProtKB 095760 wu
nyOnmukanuo nateHTHoW 3asiBkM CIA Ne 20180155436, obe #3 KOTOpPBIX MOJHOCTHEO
BKJIFOYEHbI B JAHHBIH JOKYMEHT IOCPEACTBOM CCBUIKH), WIH €ro OMOJIOTUYMECKH aKTHBHOMY
dbparmenTy, a Takxke JroOoi dopme IL-33, koTopas obpasyercsi B pe3ysibTaTe MPOLIECCHHTA B
KJeTke. TepMUH Takke BKIIIOYAeT BCTpedarouiuecs B npupoge BapuanTel 1L-33, mHanpuwmep,
crutaiic-BapuaHThl (cM., Hanpumep, Hong, et. al., (2011), J. Biol. Chem. 286(22):20078-20086),
WIN aJuleJIbHbIe BapUAHTHI, WK JIFOOYI0 npyryio m3odopmy IL-33, Takyro Kak OKHCICHHBIC MU
BOoccTaHOBJIeHHBbIE (opMmbl IL-33, ommcanubie B W02016/156440. AxtuBHocth IL-33, koTopast
MOJKeT OBITh HEHTpaNIn30BaHA, UHIMOMPOBaHA, OJOKMPOBAHA, YCTpaHEeHa, ocnabiieHa, CHIDKEHA
WIM HapylleHa C IOMOINBI0 AHTHUTENAa WM €ro aHTUIeHCBS3BIBAIOLIETO (parMeHTra, WIN
noBymku I1L-33, BKiIrOUaeT, HO HE OrPAaHUYMBAETCS STHUM, MHIMOMPOBAHHE OIOCPEAOBAHHOIO
peuenTopom IL-33 curnanmHra, i HHruOUpoBaHue onocpenosanHoro IL-33 Bocnanenus.

B. Cnoco0b1 o6Hapyxenust 1L-33

B oxgHOM BapmaHTe OCylIeCTBIIEHUS TpeuIoxkeH crocod obHapyskenus [L-33 B oOpasie



nyTeM MOAKUCIeHUs obpasua no pH, mocrarodnoro mis nucconwanuu komruiekcoB [L-33 B
oOpasue, 1 HEUTpalu3aLUK MOJKUCIEHHOr0 o0paslua ¢ MOMOIIbI 3a0y(epeHHOro OCHOBHOT'O
pactBopa. PearenTel nans 3axBaTta U OOHapyKeHMs Takke M00aBISIIOT B oOpasen s
obHapyxenust 1L-33. B HekoTOpbIX BapHaHTaX OCYIIECTBIEHHs K o00pasily [100aBisOT
OJOKMPYIOIUI areHT AJsl MHCHOMPOBAHUS, YMEHBIIEHHUS WM OJIOKMPOBAHUS CBSI3BIBAHHS
KOMITOHEHTOB B oOpasue ¢ IL-33.

B npyrom BapuaHTe OCYIIECTBJICHUS MPEIIOKEH CIOCO0 YMEHbIIEHNsT HHTephepeHINH
B aHaJiM3e MyTeM MOoAKuCjeHus oOpasua no pH, mocratouHoro musi muccormarmu IL-33 ot
komiuiekcoB IL-33 B oOpasue, u mocneAyromeil HelTpaau3aluu MOAKHCIEHHOTO oOpasua ¢
MOMOIIIBIO 3a0y(hepeHHOTO OCHOBHOTO PACTBOPA, CONEPIKAIIEro peareHT AJisi OOHAPYKEHUs.
HeoOsi3aTenbHO, ONOKMPYIOLIHMIA areHT, KOTOPBIA MPENATCTBYET MPeoOpPa3sOBAHHI0 KOMILIEKCOB
IL-33 B oOpasue, moxer ObiThb noOaBiieH K 0Opa3illy Ha OTHENBHOW CTAOUU WA MOMKET
npucyTcTBoBaTh B 3a0ydepeHHOM ocHOBHOM pactBope. Crnocod® Bkirodaer nodaBieHue
peareHra ans 3axBara K o0Opa3ly W OOHapyKe€HHe areHta il OOHAPYXKEHHs, IMPHU 3TOM
KOJINYECTBO OOHAPYKEHHOI'O peareHTa Uit OOHapyKeHHs KoppenupyeT ¢ konudectsoM [L-33 B
oOpasue. AreHT sl 3axBaTa MOXKET ObITh NOOABJIEH HA OTAENBHOH CTaAMHM WM MOXKET
NPUCYTCTBOBATh HAa CTAaJWU MOIKUCIECHUS Win B 3a0ydepeHHOM OCHOBHOM pactBope. Kak
npaBwio, komruiekcsl 1L-33, mpucyrcTByromue B oOpasue, comepkar IL-33, HekoBaseHTHO
CBsI3aHHBIN ¢ pacTBOpUMBIM ST2.

B npyrom BapuaHTe OCYIIECTBJIEHUS TIPEAJIOKEH CIOCOO  KOJMYECTBEHHOTO
OTIpeJieNIeHUs] HHTEpJIeHKIHA-33 B 0OpasLie ChIBOPOTKH ITyTEM MOAKUCIEHHs 00pa3iia ChIBOPOTKU
no pH, nocrarounoro anms nuccouuanmu komruiekcoB IL-33 B oOpasue, um mocnenyromeit
HEeWTpaIM3aLy MOAKHCICHHOro oOpasna 3a0yepeHHbIM OCHOBHBIM PAaCTBOPOM, COZAEPIKALIHM
(a) anruTeno mnpotuB denoBeuyeckoro IL-33, medyeHHoe OOHApy)KMBaeMOW METKOW, U
HeoOs3aTenbHO (b) anTuTeno mnpotuB uesnoBedeckoro ST2. Crnocol Bkiouaer nobOaBieHUE
oOpasia K MOKPBITON CTPENTaBUAMHOM TBEPIOH MOIIOXKKE, comepkaieii OMOTHHUIUPOBAHHOE
AHTHUTEJNIO MPOTUB YesoBedyeckoro IL-33, u oOHapyskeHue oOHaApYKMBAEMOW METKU Ha MOKPBITON
ABUJIMHOM TBEPAOW TOMJIOKKE, MPUYEM KOJHYECTBO OOHAPYKUBAEMOH METKH KOPPETUPYET C
kommuecTBoM IL-33 B obpasie.

B npyrom BapmaHTe OCYLIECTBICHHUS a TPEIJIOKEH CIOCOO OnpeneneHusi KOHIEHTPALUH
obmrero IL-33 B obpasuax CBIBOPOTKH YeJioBeKa c UCTIOJIb30BAHUEM
3JIEKTPOXEMUIIIOMUHECLIEHTHOTO MMMYHOAaHalInW3a. AHAJIM3 BKIKOYAeT IPEABAPUTENBHYIO
KUCJIOTHYIO 00paboTKy OOpas3loB CHIBOPOTKU IJIsi JUCCOLMALMN KOMIUIEKCOB PaCTBOPUMBIMA
JIMTaHJ. JIEKAPCTBEHHOE CPEACTBO, MPHUCYTCTBYIOIUX B 00pa3lax, U yIy4IIeHUs: OOHAPYKEHHUs
I[L-33 B TmpuUCYTCTBUM JIEKAPCTBEHHOT'O CPEACTBA, OOECHeuuBasi, TaKuM 00pasom,
KOJIMYECTBEHHOE ormpeneseHne ypoeHen obOmero IL-33. Kommekchl juraHa: jekapCTBEHHOE
CPEACTBO BKJIIOYAKOT, HO HE OrpaHuuuBaroTCa UMM, [L-33, HEKOBaJEHTHO CBSI3aHHBIA C
anturenom nporus IL-33. MnnroctpatuBHOe aHTUTENO npotus 1L-33 onucano B natentax CIITA
NeNe 10000564 u 9453072, xOTOpbIE MOJHOCTBIO BKJIKOYEHBI B JAHHOE OMUCAaHUE MOCPEACTBOM

CCbUIKM. B naHHOM BapuaHTe OCYINECTBJICHHs B IPOLEAYPE MCIOJIb3YETCs IOKPBITHIN



CTPENTABUANHOM IUIAHIIET C OMOTHHIJIMPOBAHHBIM aHTHTEJIOM NMPOTUB denoBedeckoro I1L-33 B
Ka4ecTBE peareHTa Ui 3aXBaTa M C HCIOJIb30BaHHEM pekomOuHaHTHOro IL-33 B kauecTtBe
cragapta. CraHmapTel, KOHTPOJM U 0Opasubl pa30aBisIIOT  YKCYCHOM KHCIIOTOH U
HENTPaJIu3ylOT C MCMOJNb30BAHUEM pacTBOpa Tpuc-OCHOBaHUS, COAEpIKALIEr0 peareHT Jis
OOHapy>keHHs, HAmpuUMep, MEUeHHOe pPYTeHHEM AaHTUTEJIO0 NpPOTUB dyenosedeckoro [L-33.
AHTUTENIO, KOTOPOE CBSA3BIBAETCS ¢ aHTUTEIOM IpotuB IL-33, U aHTUTENO MPOTUB peLenTopa
ST2 Taxxe noGaemsiror Kk Tpuc pactBopy, 4YTOObBI MUHHUMM3MPOBATh HHTEPPEPEHLHIO CO
CTOPOHBI JIEKAPCTBEHHOTO CPEICTBA WJIM SHAOTEHHOro pactBopumoro penenropa ST2. 3atem B
IUIAHIIET JO0aBJSIOT HEWTPAJIM30BAaHHBIE CTaHOAPTHI, KOHTpoiu u  obOpasubl. [L-33,
3aXBaueHHBIN Ha TUIAHLIETE, U3MEPSAETCS 0 XEMIIIOMUHECLIEHTHOMY CUTHAJy, FeHEPUPYEMOMY
PYTEHHEBOM METKOM, KOra Ha IUIAHLIET MOJAEeTCs HampshKeHHe OT YCTPOICTBa A IUIaHIIeT-
punepoB. Pe3ynbTupyOIHN 3JIEKTPOXEMIUTFOMUHECIEHTHBIH CUTHAN (T. €. HHTEHCHBHOCTD)
npornopurnoHajieH konudectsy 1L-33, mpucyTcTByroImero B 00pasuax CbIBOPOTKH.

B onmHOM BapuwaHTe OCYIIECTBJICHHS KOJMYECTBO METKH, OOHapy:KeHHOW B oOpaslie,
CPaBHHUBAETCS C STAJOHHBIM CTAHAAPTOM, OTKAJMOPOBAHHBIM C M3BECTHBIMH KOHLEHTPALUSIMHU
IL-33 ¥ COOTBETCTBYIOIIMMHU KOJMYECTBAMH OOHAPY)KEHHOHW METKH Ul 3THX KOHLIEHTPALHH.
Kommuectso IL-33 B 00pasiie MOJKHO ONpenesuTh MyTeM CPaBHEHHUS KOJMYECTBA OOHAPYKEHHOM
METKH B o0Opaslie C 3TAJOHHBIM CTaHIAPTOM M COIMOCTABJICHUs KOJIUYECTBA OOHApY>KEHHON
METKH C KOHIEHTpalLuell, yKa3aHHOH B OSTaJOHHOM CTaHAapTe Ul O3TOTO KOJWYEeCTBa
OOHapyKEHHOW METKH.

1. buonornueckue o6pasubl

OOpaszer;, ucnonb3yeMblii B OMUCAHHBIX CIOCO0Ax, KaK MPaBHIIO, NMPEACTABISIET COOOM
Ouonormyeckuii obpaser, Takoi kKak OMOJOrMYecKast JKUIKOCTb, COIAEepIKallas ONpenesisieMblid
aHanut, Hampumep, IL-33 unu ero xomruiekc. buonornueckue >KUAKOCTH BKIKOYAKT, HO HE
OTPaHUYUBAIOTCA UMM, KPOBb, IUIa3My, CHIBOPOTKY U CIIOHY. B mpeanouTUTeNbHOM BapuaHTe
OCYIIEeCTBJICHUs] OWOJOrHueckuii oOpasen MpencTaBisieT coOol Ouojornyeckuii  odOpaserr
YeJoBeKa.

B HEKOTOpBIX BapuaHTaxX OCYLIECTBICHHs OOpasel] MOJy4aloT OT CyOBeKTa, MMEIOLIETo
WM TIOJI03PEBAEMOr0 B HAJIMYUHU BOCTIAJIMTENILHOTO COCTOSTHUSI, 3a00JIEBaHUS UJIA PACcCTPOICTBA.
Tunuyeble BOCHAIUTENBHBIE COCTOSHUS, 3a00JIEBaHUS M PACCTPOMCTBA BKJIIOYAKOT, HO HE
OrpaHUYMBAIOTCS MMH, Ooje3Hb KpOHa, KOJNWT, S3BEHHBIH KOJUT, ATONMHYECKUH IEpMATHT,
acTMy, QJUICPrHYeCKHil PHHUT, AJUIEPrHYECKUil KOHBIOHKTHBHUT, S03MHO(WIBHBINA 330(arur,
TIOJIMITBI HOCOBOM MOJIOCTH WJTM UX KOMOMHALUIO.

OOHapy>kMBaeMbIli aHATUT, KaK MPAaBUIIO, MPENCTABISAET COOOH KOMIIOHEHT CBIBOPOTKH,
B3ATOH y CyOBEKTa, MPEANOYTUTENBHO Y YeJIOBeKa. TUIHYHbIE aHAJIUTHI, KOTOPbIE JOJDKHBI OBITh
OoOHapy’keHbl W/WMIM KOJWYECTBEHHO OmpeneNeHsl B o0Opasie, BKIIOYAKOT, HO HE
OrPaHUYMBAIOTCS UMH, IUTOKUHBI, OEJTKOBBIE JIEKAPCTBEHHBIE MPENapaThl U UX METaOOIUTHI WIIN
¢bparmeHTHI.

TunuuyHble UUTOKUHBI BKIIIOYAIOT UHTEpJIeHKkUHbL. MHTepaenkunsl BarovaroT IL-1, IL-2,
IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-11, IL-12, IL-13, IL-14, IL-15, IL-16, IL-17,



IL-18, IL-19, IL-20, IL-21, 1L-22, 1L-23, IL-24, IL-25, IL-26, IL-27, 1L-28, IL-29, IL-30, IL-31,
IL-32, IL-33, IL-34, IL-35, u IL-36. B ogHOM BapuaHTe OCYILECTBJIEHUs AHAJIUT MPEACTABIIAECT
coboit IL-33.

TunuHble OeIKOBBIE JIEKAPCTBEHHBIE Mpenaparhl BKIOYAIOT, HO HE OrPaHHMYUBAIOTCS

150905} peKOM6I/IHaHTHbIe 6em<1/1, aHTWUTEJIa M CIOuTble Oejku. AHTHTEA MOTYT OBITH

>
NOJUPEAKTUBHBIMU AHTUTENAMHU WM ayTOaHTHTeNaMHu (rerepoduiiaMu), 4YeJOBEYECKUMHU
AHTUTEJAMU MPOTUB KJIETOK >KMBOTHBIX WM aHTUTEJAMU MPOTHUB JIEKAPCTBEHHBIX NMPENAapaTOB.
B omgHOM BapuaHTe OCyIIECTBJIeHHs OEJIKOBBIN JIEKAPCTBEHHBIN Mpenapar MpeacTaBisieT coOou
aHTuteno nporus IL-33.

2. JIuranasi 1L-33

Jlurauner IL-33 npeactaBisitoT coOOOW MOJIEKYJIbI, KOTOPbIE HEKOBAJIEHTHO CBSI3bIBAIOTCS
¢ IL-33 u BKITIOYAKOT, HO HE OTPAHUYUBAIOTCS UMM, SHIAOTEHHbIE KOMIIOHEHTHI B 00pasIie, TaKue
KaK aHTHUTeJa WIN PaCTBOPUMBIE CBSI3bIBAIOIINE MUIIEHU aHAJIUTA, SHAOTeHHble Turanasl 1L-33,
BKJIIOYasi, HO HE OTPAHUYMBAsACh UMH, PacTBOpUMBbIE penenTtopsl 1L-33, pacTBOpUMBIE JTUTaHbI
IL-33 u cayweHHble penenTopsl aHanuta. B ogHOM BapuanTe ocyluectBieHus aurana IL-33
npencTasisier coboit pactBopumbiii peuentop ST2 wnm akumeccopHbIil O€IOK pPacTBOPUMOTO
kopeuenropa IL-1 (IL-1RAcP).

ST2 (raxxke wuseectHbii kak IL-1RL1, DER4, T1 wu FIT-1) sBusercs dwieHOM
cynepcemeiictea Tomn-nmogoOHbIx penentopos/penentopos IL-1. UneHsl 3TOro cynepcemeiicTa
ONpeNeNsAoTCs  OOIMM  BHYTPUKJETOYHBIM  JOMEHOM, JOMEHOM  Tou-nmomoOHoro
peuenropa/perentopa IL-1 (TIR). 3tor nomen, cocrosituuii 3 ~ 160 aMUHOKHUCIIOT, COCTOUT U3
LEHTPAJIBHOIO  IATULENOYEYHOro  [B-NHCTa,  OKPY)KEHHOIO  TATBIO  O-CIHPAJIMHU,
pPacHoNIOKEHHBIMM HAa LUTO30JIbHOM KoHIe Oenka. CynepcemerictBo Tomn-nogoOHbIX
peuenropos/peuentopoB IL-1 MOXHO pa3menuTh Ha TPU NOACEMENHCTBA HA OCHOBE HX
BHEKJIETOUHBIX JIOMEHOB. IojceMeiicTBo OenkoB, nmopoOHbIx penentopy IL-1, mopcemeiicTBo
Tonn-penentopoB U CEMENWCTBO, COCTOALIEE U3 UX AaNTEPHBIX OEJIKOB.

3. Kucnornas nenarypauus kommiexkcos 1L.-33

OOpazer; B OMUCAHHBIX CrocobaX MOXHO MOAKHCIATH OT 1 no 60 muHyt. B omHOM
BapHaHTe OCYIIECTBIIEHUs] oOpa3el MOAKUCISIOT B Teuenue 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12,
13,14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38,
39,40,41,42, 43,44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, unu 60 MUHYT.

Kucnorsl, koTOpble MOXXHO HCIOJb30BaTh HA CTAAUU MOAKHUCIIEHUS, BKJIHOYAIOT, HO HE
OTPaHUYUBAIOTCS UMH, YKCYCHYIO KUCJIOTY, COJISIHYIO KHCJIOTY U CEPHYIO KHUCIIOTY.

pH, mocrarounsrit ans quccoumanuu komriekcos IL-33, mosxker ObiTh paBeH ot 3,0 1o
5,0. B ognom Bapuante ocyuectsiaenus pH pasen 3,0, 3,1, 3,2, 3,3, 3,4, 3,5, 3,6, 3,7, 3,8, 3,9,
4,0,4,1,4,2,43,4,4,4,5,4,6,4,7,4,8, 4,9 unu 5,0.

B onHOM BapmaHTe OCyLIeCTBISHUS K 00pa3Iy MOXKeT ObITh 1OOABJIEH AEHATYPHUPYIOLIHIA
areHT AJia auccouuanuu kommiekcos 1L-33, Bkirodast, HO He OrpaHUYNBAsACh MU, MOYEBUHY.

4. baokupywouuii areHT

brokupyromuii areHT, UCHONb3yeMblii B ONMHCAHHBIX CIOCO0ax, MPEACTaBIseT COOOit
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areHT, KOTOPBIH YMEHbBINAET WIIH MpeNoTBpalnaer npeodbpasosanue komrmiekcos IL-33 B oOpasue
nocje Toro, kak komrutekcol 1L-33 Oputm muccouuupoBaHbl Ha craguu noakucieHus. Korma
oOpazer; OepyT y cyObekTa, HarpuMep, 4esoBeKa, oopasel, Kak MpaBuiio, CONEPKUT KOMIUIEKChI
IL-33, mopnexaiue OOHApy>KEHHIO WJIM KOJIWYECTBEHHON oOLieHKe. brokupyromum areHToMm
MOXET OBbITb aHTHTENO, KOTOpPO€ HMMYHOCHEeIU(pUUECKH CBSI3BIBAETCS C KOMIIOHEHTOM
xomrutekca IL-33, ornmmuneiM ot IL-33. B ogHOM BapmaHTe OCYyLIECTBJICHUs! OJOKUPYHOLIHHA
areHT IpencTaBisieT co0oi anTuTeso npotus ST2.

B onHOM BapuaHTe OJIOKMPYIOIIMN areHT NpPeACTaBisieT COOOH aHTUTENO, KOTOpOe
CBS3BIBAETCS C JIEKAPCTBEHHbIM ImpenaparoM k IL-33, Hampumep, aHTUTENO, KOTOpPOE
CBSI3BIBAETCS C aHTUTENOM npotus IL-33.

5. PeareHT nuis1 o0HapyKeHHsI

Pearent nnsi oOHapysKeHUs, UCIOJB3yeMbli B OIMUCAHHBIX CHOCO0aX, MOXKET ObITh
aHTaroHUCToM win uHruomropom IL-33, Hampumep, aHrurenom mnpotus  [L-33,
IPEANOUTUTENBHO aHTUTENIOM NMpoTUB venosedeckoro IL-33 wnu nosymikoii 1L-33. AnTuteno
MOJKeT OBITh MOHOKJIOHAIbHBIM, TIOJIMKJIOHAJBHBIM MITH T'YMaHHU3UPOBAHHBIM.

B HEKOTOpBIX BapHaHTaX OCYIIECTBICHUS peareHT sl OOHapy)KEeHUs IOMEYeH
oOHapy:xkuBaemMol MeTkol. OOHapyKHBaeMbleé METKH WM3BECTHBI B TAHHOUW 0O0JaCTH TEXHUKH H
BKJIFOYAOT, HO HE OIPAaHMYUBAIOTCS MU, YaCTHUIY PENKOro MepeXoaHoro Merasmia, ¢piayopodop,
xpoMo(op, KBAHTOBYKO TOYKY, HAHOYACTHULbI OJIATOPOIHBIX METAJUIOB, PaJUOAKTHBHBINA
¢dparmenT, pepMeHT, OHOTHHOBYIO/aBUJUHOBYI0 METKY M XEMWIIOMHHECLIEHTHYIO MeTKy. B
OJTHOM BapUaHTE OCYIIECTBJICHUS] OOHAPYKHBaeMasi MeTKa MPECTABISIET COOOH PyTEHUH.

a. Auraronuctsl antu-1L-33

B HEKOTOpBIX BapHAHTAaX OCYINECTBJIEHHS AHTArOHUCTbI WM HHrudbutopsr IL-33,
KOTOpbIE MOXKHO HCIIOJIb30BAaTh B OIMCAHHBIX aHAJIN3aX M CIoco0ax, MPeACTaBISIOT cOoOOM
antutena mnpotuB IL-33 wunm  aHTHreHCBs3bIBarOIME (PArMEHTBl AHTUTEN, KOTOpbIE
cneunpuyeckn CB3bIBAIOT uenoBeueckuidd IL-33. B omHOM BapuaHTe OCYIIECTBIICHHS
ONHMCAaHHbIE B JAHHOM JOKyMeHTe aHTtuTena npotusB IL-33 a1 nmpuMeHeHus B ONMMCAHHBIX
cnocobax M aHanu3ax packpeiTel B mareHtax CIITA NeNe 10000564 u 9453072, xoropbie
MOJIHOCTBIO BKJIFOUEHBI IOCPEACTBOM CCBUIKH.

Anturena mnpotuB IL-33, wucmonb3yemble B ONHMCAHHBIX aHAIM3aX M Crocodax,
cneunpuaeckn csizbBaroTcs ¢ 1L-33. TepmuH «crenuduuecky CBA3bIBAETCS» M T.I. O3HAYAET,
YTO AHTHUTEJO WM €ro aHTHUIE€HCBS3bIBAIOIUI (parMeHT oOpa3yer KOMIUIEKC C aHTUTE€HOM,
KOTOPBII OTHOCUTENIBHO CTA0WIIEH B (PU3HONIOTHYECKUX YCIOBUsAX. CriocoOBI OnpeneneHus Toro,
CBSI3bIBAETCS JIM AHTHUTEJO CIEUU(UIECKH C AHTUTCHOM, XOPOLIO U3BECTHBI B AaHHOW 00JacTh
TEXHUKHM M BKJIOYAKT, HANpUMEpP, PABHOBECHBIA [HMAJIU3, IOBEPXHOCTHBIN IUIA3MOHHBIN
pesoHanc W T.m. Hampumep, aHTUTENO, KOTOpoe «crmerududecku cBs3biBaeT» IL-33, kak
UCIIOJIb3YETCsl B JAaHHOM JOKYMEHTE, BKJIIOYAET aHTUTENA, KOTOPBIEe CBsi3bIBatOTCs ¢ IL-33 mmmn
ero OMOJIOrMYeCKH aKTUBHOM 4acThio ¢ Kp mMeHee yem okoso 1000 HM, meHee yem okosio S00
HM, meHee yem okoJio 300 HM, MeHee dem okoyio 200 HM, meHee dem okosio 100 HM, meHee

yeM okoJio 90 HM, meHee uem okoyio 80 HM, meHee ueM okosio 70 HM, meHee ueM okoJio 60 HM,
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MeHee 1yeM okoJio S0 HM, meHee yeM okoio 40 HM, meHee yeM okojio 30 HM, MeHee ueM OKOJIO
20 M, menee yem okosio 10 HM, MeHee dyem okoJio S HM, meHee uem okojio 4 HM, MeHee yeM
0KoJIO 3 HM, MeHee yeM okoyio 2 HM, MeHee ueM okojio 1 HM unu Menee yeMm okojio 0,5 HM,
KaK M3MEPEHO METOAOM IOBEPXHOCTHOIO IIIA3MOHHOIO pe3oHaHca. OQHAKO BBIIEICHHOE
aHTUTEJNIO, KOTOpoe crneuuduyeckn CBsi3piBaeT dYesnoBeueckuit [L-33, moxer obnanmathb
NEePEKPECTHON PEaKTUBHOCTBIO C PYTMMH aHTUI€HAMM, TAKMMHU Kak MoJsiekyJibl 1L-33 u3 apyrux
(He OTHOCSILINXCSI K YEJIOBEKY ) BHIOB.

B HekoTOpbIXx BapuaHTax ocyinecTBieHus aHTaroHuct I[L-33 mpexncraBnser coboit
aHTUTeNo NMpoTuB IL-33 MM ero aHTUTeHCBSI3bIBAOIINIA (DPArMeHT, CofepIKalire BapruadeTbHyI0
obnacte Tsokenor uermm (HCVR), BapuabGenbhyro obOnacte Jjerkoid nenu (LCVR) w/mmum
ompexpensomue  KomruieMeHTapHocte  obmactu  (CDR),  comepskamme — o0y W3
AMHUHOKMCIIOTHBIX MOCJIEAOBATENbHOCTEH aHTUTENn NpoTuB IL-33, kak W37I0KEHO B MATEHTax
CIITA NeNe 10000564 u 9453072. B HeKOTOpbIX BapHaHTax OCYILIECTBJIEHHUs] aHTaroHucT 1L-33
npeacrasisier coboil anTtuTeno mnpotuB 1L-33, uMeromee XapaKTEPUCTHKH CBSI3bIBAHHUS
3TaJIOHHOTO aHTuTenNa, onucanHbie B maTeHTax CIITA NeNe 10000564 u 9453072.

Hpyrue anturena npotuB [L-33 ¥ MX aHTUTEHCBS3bIBAKOIIHE (PparMeHTBI, KOTOpBIE
MOTryT OBITh HCIIOJB30BaHbI B OINMCAHHBIX B JAHHOM JOKYMEHTE CIOco0axX, pacKpbITHl B
EP1725261 u mnarente CIIHA Ne 9970944, nartente CIIIA Ne 8187596, WO0O2011031600,
WO02015099175 u natenre CIIIA Ne 9758578, W0O2015106080. u natenre CIIIA Ne 10059764
(ANBO020), US2016/0168242, WO02016/077381 wu marente CIIA Ne 10093730,
WO02016/077366 u US2018/0171405, unu WO02016/156440 u US2018/0207265, xaxaplii u3
KOTOPBIX BKJIFOUEH B JJAHHBIN JJOKYMEHT MOCPEACTBOM CCHUIKH BO BCEH CBOEH MOJIHOTE.

b. JIosymxkmu IL-33

B HEKOTOpBIX BapHaHTaX OCYINECTBJIEHHS AHTArOHUCTbI WM UHrubutopsr IL-33,
KOTOpBbIE MOXKHO HCIIOJIb30BAaTh B PACKPBITBIX CHOCOOAX M aHAIN3aX, MPEACTABISIOT COOOM
nosywku IL-33 nHa ocHoBe peuentopoB. MnmocrpatuBHble joBymku IL-33 BriIOYaroT no
MeHbLIeH Mepe oauH cBs3biBaromnil 1L-33 nomen, copepskamuii cessbiBaromyro 1L-33 gacte
Oenka peuenropa IL-33, wanpumep, ST2. B ompeneneHHbIX BapuaHTaX OCYINECTBJICHHUSI
nosywka IL-33 nOMONHUTENBHO BKJKOYAET BHEKJIETOUHYK) 4YacTh kopeuenropa IL-33,
Harpumep, akueccopHsiii 0esok peuentopa IL-1, mnu IL-1RAcCP. JloBymka IL-33 moxer Takke
cozlepkaTb IO MEHbIIEH Mepe OAUH MYJbTUMEPU3YIOIIUA KOMIIOHEHT, KOTOPBIM COEAUHSIET
pas3JMuHble KOMIIOHEHTHI JIOBYLIKH APYT C IPYTOM.

B onnOM BapmaHTe OCyLIECTBJIEHHUsS! ONUCAHHBIE B JAHHOM JOKyMeHTe JioBymku IL-33
11l IPYMEHEHHsI B OMTMCAHHBIX crioco0ax u aHanu3ax packpsiTel B mateHTe CLIA Ne 9637535 u
WO02014/152195, xaxkaast U3 KOTOPBIX MOJHOCTBIO BKJIFOUEHA B JAHHBIN JOKYMEHT MOCPEICTBOM
CCBUIKH.

Kax mpasuno, nosymka IL-33 comepxur mepsblii cesizpiBatomuii 1L-33 nomen (D1),
NPUCOCIUHEHHBIH K MyJbTUMepH3yomemMy nomeny (M). B ompeneneHHBIX BapuaHTax
ocymectieHust aHTaroHuctel IL-33 conmepskar Bropoit cBssbiBatrommii IL-33 momen (D2),

npucoenuHeHHplii kK D1 w/unn M. CoriacHo omnpeneneHHbIM BapHaHTaM ocyuiectieHus D1
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comepxkut cBsizbiBaromyr0 IL-33 wacte Oenka ST2. CessbiBaromast I1L-33 dacte Oenka ST2
MOJKET COAepKaTh WM COCTOSITh M3 BCErO WJIM YacTH BHEKJIETOYHOro aomeHa Oenka ST2. B
OTIpeNeNIeHHBbIX BapuaHTax ocyinecTBieHus Oenok ST2 mpencrasnser coboit Oemok ST2
yenoseka. «Yenoseueckuit Oenok ST2» B KOHTEKCTE NAHHOIO ONMUCAHMS OTHOCUTCSA K Oenky
ST2, npeacraBieHHOMY B aMUHOKHCI0Tax 1-556 nog Homepom poctyna NP 057316.3, koTopblii
NOJTHOCTBIO  BKJIFOUYEH IOCPEACTBOM  CChUIKM. COrNacHO  ONpenieseHHbIM BapHaHTaM
ocyuectBieHust D2 conep:kuT BHEKJIETOYHYIO 4acTh Oenka [L-1RACP.

OtnenbHble KOMIOHEHTHI JIOBymieK IL-33 MoryT OBbITb pacrosioKeHbl OTHOCHUTEIBHO
APyr Jpyra pa3uYHbBIMH CMOCOOAMH, YTO MPUBOAUT K OOpPa3OBaHHIO (PYHKIIMOHAIBHBIX
MOJIEKYJI-aHTarOHUCTOB, CIOCOOHBIX CBsi3biBaTh IL-33. Hampumep, D1 u/umm D2 moryT ObITh
npucoequHeHbl K N-koHny M. B pgpyrux Bapmantax ocymectBienus D1 w/mmm D2
npucoennHensl k C-koHiy M. B eme apyrux Bapuanrax ocyinectsieHust D1 npucoeausnes k N-
koHLy. D2, u D2 npucoenunen k N-koHIy M, 4TO IpUBOAUT K CIUAHUIO B psifl OT N- k C-KOHLy
MOJIEKYJIbl aHTATOHHCTA, TIPeICTaBIeHHON Gopmytoii D1-D2-M.

B omnpeneneHHpIx BapuaHTax OCYLIECTBJE€HUs aHTaroHuctel IL-33 wuMerT nABa
MyJIbTUMEpU3YIomuX nomeHa, M1 u M2, mpuuem M1 u M2 unentuunel npyr apyry. Hanpumep,
M1 moxet ObITh TOMEHOM Fc, NMEOINUM KOHKPETHYI0 aMUHOKHCIIOTHYIO ITOCIIEI0OBATENbHOCTD,
a M2 npencrasisier coboit nomeH Fc ¢ ToH ke aMHMHOKHCJIOTHOM MOCIENOBATEIBHOCTBIO, YTO U
MI.

c. Ipyrue antaronucrsor 1L-33

Jpyrue areHTsl, KOTOpbIE MOT'YT JE€HCTBOBATh KaK aHTarOHUCTHI IL-33 1 KOTOpbIE MOKHO
UCIIONb30BaTh B OINUCAHHBIX CIOCO0AX M aHANIM3aX, BKIIOYAIOT MMMYHOAIr€3UHBI, MENTUTENA,
pactBopumblii ST2 uiaM MX NpPOW3BONHBIE;, aHTUTeNa NMpoTuB peuentopa IL-33 (Hanpumep,
antutena nporuB ST2, nanpumep, AMG-282 (Amgen) wmu STLM1S (Janssen), miu noObie
anturena npotuB ST2, ommcanneie B W02012/113813 u marente CIIIA Ne 9309319,
WO02013/173761 u nmatente CIIIA Ne 9982054, W02013/165894 u marente CIIIA Ne 9951137,
nateHTe CIITA No 8444987 unu nmatente CIIIA No 7452980, kakablii U3 KOTOPBIX MOJTHOCTBIO
BKJIIOYEH B JAHHBIH JOKYMEHT IOCPEACTBOM cCchuUlku. Jlpyrue antaronuctsl I[L-33 nis
MPUMEHEHHUs] B OMKMCAHHBIX Criocobax u aHajm3ax BkmouaroT Oenku ST2-Fc, Takue kak Te, 4To
ormrcanbl B W02013/173761 u marenre CIIIA Ne 9982054 wnm WO2013/165894 u marteHTe
CIIA Ne 9951137, kaxnblii W3 KOTOPBIX TMOJHOCTBIO BKJIIOYEH B JAaHHBIA JOKYMEHT
MOCPENCTBOM CCBUIKH.

6. Pearent nu1s1 3axBara

B ogHOM BapuaHTe OCYLIECTBJICHUS] PEareHT AJIs 3aXBaTa, UCIOJIb3YEMBIN B PACKPBITBIX
criocobax W aHaIM3ax, MPeAcTaBsieT coboi anTaroHuct 1L-33, kak OMMCaHO BBILIE, HATIPUMED,
AQHTUTEJIO, MPEANOYTUTENHO aHTUTENO NpoTusB IL-33, mpeanodTUTEeNbHO aHTUTENO NPOTUB
yenosedeckoro IL-33. MnnmoctpatuBHoe antureno npotus IL-33 onucano B marenre CIIIA Ne
10000564, xOTOpBIN MOJHOCTBIO BKJIFOYEH MOCPEACTBOM CChUIKHU. [pyrue anturena npotus IL-
33, KOTOpBIE MOXKHO HCIIOJIB30BaTh, OMUCAHbI BbIIE. B OAHOM BapuaHTE OCYLIECTBJICHUS

pearcHT AJid 3aXBaTa sABJISICTCA 6I/IOTI/IHI/IJ'II/IpOBaHHbIM.
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B HekoTOpBIX BapHaHTax OCYIUECTBJICHHsI PEAreHT Ul 3aXBaTa 3aKPEIUIEH Ha TBEPAOU
NIOJUIOXKKE WIIM CBsI3aH ¢ HeH. TBepaast MOMIIOKKa MOXKET MPEACTaBIATh COOOH MUKPOIUIAHIIET,
HanpuMep, NOKPBITHIM CTPENTABUINHOM MHUKPOIUIAHLIET.

B HEKOTOpBIX BapHaHTaX OCYLIECTBIIEHHs PEareHT AJsl 3aXBaTa NPEACTaBisAeT coOOil
aHTaroHucTsl IL-33, onmucaHHbBIE BBIIIE.

C. ConyTcTBYIOIIAS AUATHOCTHKA

B oxgHOM BapuaHTe OCYIIECTBJICHUS] ONMCAHHBIE CIIOCOOBI M aHAIU3bI AJIsI OOHAPYKEHUSI
U KOoJu4yecTBeHHOro ompeneneHuss [L-33 HUCMONB3yHOTCS B KAayeCTBE COIMYTCTBYIOIIETrO
JAMArHOCTHYECKOro croco0a B KOMOMHALMU C JICYCHUEM, NMPEeIHA3HAYEHHBIM JJIsi CHUKCHUS
ypoBHe# nupkymupyromero 1L-33 y cyObekTa, moayiexaiero JeYeHUIO0, WM AJis TOBBIIIEHUS
ypoBHe# tupkyupyromero IL-33 y cyObekra, KOTOPBIH MOMIEKUT JiedeHH0. JledeHre MoKeT
BKJIIOYaTh BBeAeHMUE aHTaroHucta IL-33 wnu BBenenue 1L-33. MmmrocTpaTUBHBIE aHTAarOHUCTBI
IL-33 mnpencraBnsitoT cOOOW AHTArOHUCTBI, OMHCAHHBIE BBIIE, W BKJIIOYAOT, HO HE
OrpaHUYMBAIOTCS UMM, aHTUTena mpotuB IL-33, ciuteie Oenku nporus IL-33, pacTtBopuMmbIe
peuenTopbl-noBykd ST win nx KOMOMHALINY.

B opHOM BapuaHTE OCYINECTBJICHUS TNPEIJIOKEH CIIOCO0 MOHUTOPHHIA JICUEHHS
ceszanHoro ¢ IL-33 3aboneBaHus, y CyOBeKTa, MOJYYAIOIIErO JICUEHHE, BKIIIOUAs BBEICHHE
antaronucra IL-33, kak omwmcaHo Bbeime, wiu BBemeHue IL-33. Tunuunbie 3a0oneBaHUs,
paccTpoiicTBa WM matojiorud, jiedarcss uHruoutopom IL-33 wmm [L-33, BKIIOYAIOT, MOMHMO
IPOYEro, acTMy, 303MHO(MIBHYIO MM HE303MHO(DIIBHYK acTMy, aTONHYECKUH IEepMAaTHT,
XpoHH4Yeckoe obcTpykTuBHOE 3aboneBaHue yerkux (XOBJI), BocmanmurenpHOe 3aboneBaHHe
KulleyHnka, Oone3Hb KpoHa, KOJMT, $3BEHHBIH KOJMT, PAaCCESHHBIM CKJIEPO3, AapTpHT,
aNJIePrUYeCKUil pUHUT, aTONMMYECKUN AePMATUT, 503MHOMUIBHBIN 330(haruT, ncopuas, MOJHUIIbI
HOCOBOM moJsiocTH, Oone3Hb AJblLreliMepa, aTepockiiepo3, MHGAPKT MHOKapaa, MIIEMUYECKHI
UHCYJNbT, W (uOpO3HBIE 3a00NeBaHMs, BKJIOYAs, HO HE OrPAHUYMBASCH HMH, OOJIE3HBb
JIOTIOUTpeHa, aare3uBHYHO OOJIe3Hb, MEPUAPTUKYJSApHbIA  (HUOpPO3, KEJOWAHbIE WU
runepTpopuueckue pyOoIbl, YHIOMETPHO3, CHANKU OPIOLIHON MOJIOCTH, MEepUHEBPaTbHUOPO3,
Oonesnp Jlegnepxosa, Oone3Hp [leHpoHH, OKOJOCYXOKMJIbHBIE PYOLIOBbIE CpAaIlEHHUs U
NepUaPTUKYJSIPHBIH HUOPO3.

OmnwucaHHbIE B JAHHOM JOKYMEHTE CIIOCOOBI M aHAJIU3bl MOTYT OBbITh HUCIIOJNIB30BAHBI IS
OLIEHKH, OOHApy)KEHHUs WM KOJHMYECTBEHHOW OLEHKM YpOBHeW uupkyupyromero IL-33 vy
cyObekTa 10 M TOocie JiedeHHs CyObekra ofHOW win  Oosee (papManeBTHUECKUMHU
KOMITO3ULIMSIMY,  COnlepkaiuMu  aHtaronuct [L-33, kak ommcaHo Bblme (HAmpUMep, B
YaCTHOCTH, C (apMaleBTHYECKHM IIPErapaToM, CBSI3aHHBIM C MEXaHU3MOM JIeHCTBHS,
BkmrovaromuM  [L-33), ¢ NpPOTHBOBOCHANMTENBHOW  Tepamued WM TOCPEIACTBOM
umMmyHoabcopOLMoHHON Tepanuu, win korna IL-33 oueHuBaeTcst mocie Takoro JIeYeHHs, U
KOHLIeHTpauus win koundecTBo IL-33 cpaBHUBaeTCs ¢ 3apaHee ONpeaeJeHHBIM YPOBHEM WIIH C
YPOBHEM, H3MEPEHHBIM Yy CyObekTa a0 JedeHus. HeOnmarompusiTHass KOHLEHTpaLUs WIH
xonudectBo IL-33, HaOmomaemoe mocie JedeHus, MOATBEPXKAAET, YTO CYOBEKT HE IMOIYyYUT

MOJIb3bl  OT JaJbHEMINEero Wiu NPpOAOJDKCHHOrO  JICHCHHUs, TOr4a Kak 6naronp1/mTHas[
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KOHIeHTpanusi win kojmudectBo 1L-33, Habmomaemoe mocie JieUeHUs, TMOATBEPKAAET, UTO
CyOBEKT MOJIYYHT MOJIb3y OT AAJBHEHIIETrO WM MPOAOJIKEHHOTO JIEUEHUS.

B opHoM BapuaHTe oOcymuecTBieHus HeOnarompusiTHas ~KoHOeHtpauus [L-33,
oOHapy>keHHass NpPU TOMOIIM ONMCAHHBIX CIIOCOOOB M aHAJIU30B B 00pasle OT CyObekTa,
NOJIYYaroIIero JedeHue, BKirovaromee nuruourop IL-33, npencrasnser codoii yposenb 1L-33,
TakoW ke min Oosee BBICOKHUI, YeM YpOBEHb, U3MEPEHHBINH y cyObekTa 10 JedueHus. B ogHOM
BapUaHTEe OCYLIECTBJIEHHs OnaronpusiTHas koHueHtpauus IL-33, oOHapyskeHHas mpu MOMOIIH
OMHMCAHHBIX CMOCOOOB M aHAJIM30B B o0Opa3le OT cyObekTa, MOJyYarllero JeuyeHue,
BKIrouatromee uHruomrop IL-33, mpexncrasisier coboii ypoBeHb IL-33, KOTOpBIA HuXke, yem
ypoBeHb u3MmepeHHoro IL-33 B oOpasiie oT cyObeKkTa A0 JIeUeHHs.

B npyrom BapuaHTe OCyIIECTBJeHHs HeOnarompusiTHas KoHueHTtpauwms [L-33,
OOHapy’KeHHas C UCTIOJb30BAHMEM OIHMCAHHBIX CIIOCOOOB M aHAJIN30B B 00paslie OT CyObeKTa,
NOJIy4aroLero jedyeHne, Bkimrovaromee [L-33, mpencrasisier co0ol ypOBEHb, KOTOPBIA HIIKE,
yeMm yposeHb 1L-33, u3mepeHHblli B oOpa3ie oT cyObekra A0 JedeHus. B npyrom BapuaHTte
ocyuiecTBiieHUs1 OnaronmpusitHas koHUeHTpauwsi [L-33, oOHapykeHHass C WCIOJIb30BAaHUEM
OMHCAHHBIX CMOCOOOB W aHAJIM30B B oO0pa3le OT cyObeKkTa, NOJyYarllero JieueHue,
Brirovaromee 1L-33, npexncrasusier codoit yposenb 1L-33, koTopelii Bele, yeM ypoBeHb 1L-33,
U3MEPEHHBIN B 0OpasLe OT cyOBeKTa 0 JeUESHHS.

IlontBep:xnenune mupkyaupyroomux yposHend IL-33 mnomoraer B mOpoBeAeHUU
KIMHUYECKUX MCCIEOBAHNN 1 00eCIeUeHNH Yy IIeHHOW MEeTULITHCKOIN TTOMOIIIH MAl[HeHTaM.

I11. HaGops1

Taxke mpemnokeH HaOOpP A aHAJIN3a TECTHUPYEMOro o0paslia Ha HaJIU4YUe, KOJMYECTBO
win KoHueHTpauuto 1L-33 (wnm ero ¢gparmenra) B Tectupyemom obpasue. Habop conmepkut mo
MEHbIIEH Mepe OOWH KOMIIOHEHT IJIsi aHanu3a Tectupyemoro oOpasua Ha IL-33 (uwnm ero
(parmMeHT) 1 MHCTPYKLUNHU 110 aHAU3Y TecTHpyemoro obpasua Ha IL-33 (umu ero ¢pparmeHT).

B onmHOM BapuaHTe OCyIIeCTBJIEHHss HAOOp COIAEPIKHUT PeareHT IJisi OOHAPYKEHHs, Kak
OMMCAaHO BBIIE, PEAreHT IS 3aXBaTa, KaK OMMCAHO BbIIIE, TBEPAYIO MOIJIOXKKY, Ipyrue
peareHThl U MICbMEHHbIE MHCTPYKIMH Il TIPOBENEHHs aHau3a. PeareHT s oOHapyKeHHs U
peareHT Ui 3axBaTa MOTYT OBITh OIWHAKOBBIMH FJIM pa3HbIMH aHTaroHucramu [L-33,
ONMCAHHBIMH BBILIE, TAKUMH KaK MOHOKJIOHAJBHOE aHTUTENO (WK ero (parMeHT, BapuaHT WK
¢dbparMeHT ero BapuaHTa), CiAUThIA Oenok, yoBymka I[L-33 wunm amaramep, HeoOs3aTENIbHO
UMMOOMTU30BaHHBIN Ha TBEPAOH (aze.

Pearent nisi oOHapyskeHHs, Kak TPABHJIO, TOMEYeH OOHAPY>KMBAeMOH METKOM,
HANpuMep, XEMWIIOMHHECIEHTHOW MeTKOH. PeareHT nisi oOHAapy>K€HHs MOXET BKJIIOYATh
OOHapy’KMBaEMyK0 METKy, KaK OIMCAaHO B JAaHHOM JOKYMEHTE, Takyl Kak Quyopodop,
panuoakTUBHBIA  (parmMeHT, (QepMeHT, OUOTHHOBYIO/aBUAMHOBYKD METKY, XpoModop,
XEMIJIFOMUHECLIEHTHYI0 METKY WJIM T.I., HJIM HaOOp MOXKeT COAep)KaTb peareHTbl s
NpOBeNeHUs] OOHAPYKUBAEMOTO MeEUYeHHsl. AHTHUTENa, KaJiuOpaTopbl W/HIIM KOHTPOJIH MOTYT
ObITh TPENOCTABIEHBI B OTHEJBHBIX KOHTEHHEpax WM IPEIBAPUTENbHO pacHpeieieHbl B

noxgxozasmeM ¢opMaTe A aHATN3a, HAIPUMeEP, B MUKPOILIAHIIETax JJisi TUTPOBaHuUsA. B omHOM
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BapUaHTE OCYINECTBJICHUS peareHT st oOHapyskeHust IL-33 momedeH pyTeHnem.

B HeKkoTOpBIX BapuaHTax OCYIIECTBIEHHs HAOOp CONEPKUT pPEareHT IUisd 3axBarTa,
MEUeHHbIi OHOTHHOM, M TIOKPBITYIO CTPENTaBUAMHOM TBEPAYIO MOIJIOXKKY, HaIpUMep,
MHUKPOIUIAHIIET JJIi TUTPOBAHMUA MM DSJIEKTPOXEMIIIOMUHECLEHTHYIO Iuatpopmy. B
HEKOTOPBIX BAPUAHTAX OCYILECTBJIEHHUS PEAreHT Ul 3aXBaTa U MUKPOIUIAHIIET JJIsi TATPOBAHUS
win  wiathpopMa A AIEKTPOXEMHIIOMMHECLEHLIUH  TPEJOCTAaBISIFOTCS B OTAEJbHBIX
KOHTeiiHepax. B jpyrux BapmaHTax ocymiecTBieHuss HaOop comepkuT Iuathopmy s
MUKPOTHTPOBAHUS WM 3JIEKTPOXEMHUIIOMUHECLUEHIIMU, TOKPBITYI0 PEareHTOM i 3aXBarta.
Habop Takke comepsKuUT pacTBOPBI KUCJIOT M Oydepbl, KaK OMHCAHO BbILIE, JJIsI 00paboTKH
00pasioB.

Habop moskeT comep:kaTh KalmuOpaTOp WM KOHTPOJIb, HATPUMEP, BBIACIEHHBIA WU
ountiennbiii [L-33. Habop MokeT comepikaTh MO MeHbIEH Mepe OAWH KOHTeWHep (Hampumep,
npoOUpPKy, MHUKPOIUIAHIIETbl JJIi TUTPOBAHUS, WJIM TOJOCKH, WIH IUaTPopMy IS
3JIEKTPOXEMILTIOMHHECLIEHIIUH) JIJIsl IPOBENEHUsT aHajau3a u/uian Oydep, Takoi kak Oydep ans
aHamM3a WIN TPOMBIBOUHBIA Oydep, moOOH M3 KOTOPBIX MOXKET OBITh OOECredeH Kak
KOHLIEHTPUPOBAHHBIN PacTBOp, pacTBOp cybcTpara s oOHapyKMBaeMOH MeTKH (Hampumep,
(epMeHTaTUBHOW METKH) WM crom-pacTBop. IlpemnmoutnrensHO HaOOp COHEPKUT BCe
KOMITOHEHTBI, T.€. PEareHThl, CTaHAapThI, Oydepnl, pa3daBUTeNn U T.A., KOTOPble HEOOXOIUMBI
I TpoBeneHHus aHanu3a. MHCTpykumu MoryTt ObITh B OyMaKHOM WIM MaITMHOYHTAEMOMN
dopme.

HeoOsi3aTenbHo, B HaOOp BXOAST KOMIIOHEHTBI AJII KOHTPOJS KaudecTBa (Hampumep,
NaHENN YyBCTBUTEJIBHOCTH, KaJIMOpaTOpel U TMOJOXHUTENbHbIE KOHTponu). I[lpurorosieHue
pEareHToB JIsl KOHTPOJISI KAaUeCTBa XOPOLIO U3BECTHO B IAHHON 00JIACTH TEXHHUKH M OMHCAHO HA
BKJIAJbIIIAX JUI PA3IMYHbIX HMMMYHOJUATHOCTUYECKUX MPOAYKTOB. OJEMEHTbl MaHeNIu
YyBCTBUTEJIbHOCTH HEOOS3aTEIbHO HCHOJB3YIOTCS IJIsl YCTAHOBICHUS XapaKTEPHCTUK aHAIN3a
U, KpOMe TOro, HeoOs3aTeIbHO SIBJISTFOTCS TIOJE3HBIMH HHIUKATOPAMH LIEJIOCTHOCTH PEareHTOB
Habopa sl IMMYHOAHAJIM3a ¥ CTAHJAPTU3ALUH AHAJTU30B.

Habop Taxke MoxeT HE0OsA3aTENbHO COAEPIKAThb IPYrHe PeareHThbl, HEOOXOAUMBIE IS
NPOBEIEHUsS] TUATHOCTUYECKOTO aHAIM3a WM OOJETr4eHUs] OLIEHOK KOHTPOJII Ka4yeCTBa, TaKUe
Kak Oydepsl, comu, GepMeHThI, KopakTopsl PepMeHTOB, cyOCTpaThl (PEPMEHTOB, PEAreHThI JJIs
oOHapyskeHHss U TOMy monoOHoe. Jlpyrue KOMIOHEHTHI, Takue Kak Oydeprsl U pacTBOPBI AJs
BbIeNieHUsT w/uin  oOpaboTku  uccienyemoro obpasua (Hampumep, peareHTbl IS
npeaBapuTeNbHON 00paloTKM), Takke MOryT ObITh BKJIIOUEHbl B HaOop. Habop moxer
TOTOJIHUTEIBHO COIEPKaTh OAMH WK Oosiee Ipyrux KoHTpoder. OnuH win 0ojiee KOMIOHEHTOB
HaOopa MOTyT ObITh JHOPHMIIM3UPOBAHBL, U B 3TOM Cly4ae HAaOOp MOXKET AOIMOJHUTEIHHO
COIePIKATh PEAreHThI, TOAXOIAIINE JI1 BOCCTAHOBIJICHUS JTMOYUIN3UPOBAHHBIX KOMITOHEHTOB.

Paznuunble KOMIOHEHTHI HaboOpa HEOOs3aTENbHO NPEAOCTABIEHBl B IOAXOIAIINX
KOHTEWHepax, eciii 3TO HeOOXOIMMO, HAIlpUMep, B MUKPOIUIaHLIeTe 11 TUTpoBanus. HaGop
MOJKET JIOTIOJIHUTENIbHO COZEeP)KaTh KOHTEWHEepbl A yIAep’KaHWs WM XpaHeHus oOpasua

(HarpuMep, KOHTEWHep WM KapTpumk ansd oOpasua moun). Ilpum HeoOxommmocTu, HabOp
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HEeoOsI3aTeNIbHO MOXKET TaKyKe COAEPKATh PEAKLUMOHHBIE COCYIbI, COCYIbI MU CMEIINBAHUSA U
Apyrue KOMIIOHEHTBI, KOTOpbIe OOJEerdaroT NPHUTrOTOBJIEHHE PEAreHTOB WM TECTUPYEMOIo
oOpasua. Habop Takke MOXET comepkarb OIMH WM Oojiee MHCTPYMEHTOB [JIsi ITOMOIIU B
NOJIy4eHUHU HCCIeayeMoro oOpasiia, Hampumep, LINPUL], MUNETKY, MUHLET, MEPHYIO JIOXKKY H
T.IL

IIpumepsl

IIpumep 1. ®opmat ananusa

Ha ®ur. 1 npencrasieHa cxema WUIIOCTPATUBHOTO aHaju3a i oOHapyxkenus IL-33.
JaHHblil  croco® kojuuecTBeHHOro ompenenenus I1L-33 mpencraBnsier coOOW COIHIBUY-
UMMYHOAHAJIM3 Ha IulaTopMe sl BJIeKTPOXEeMHIIIOMUHECUeHIMU. B 3Toil  mponenype
UCTIONB3YETCS MHUKPOIUIAHILIET, IMOKPBITBI CTPENTABUAMHOM, M OMOTUHWJIMPOBAHHOE AHTUTEJO
npotuB IL-33 B kadectBe peareHta mis 3axBata. Criocod BKIIIOYAET TNPEIBAPUTENIbHYIO
KUCJIOTHYIO 00paboTKy OOpas3IoB CHIBOPOTKU Ui JUCCOLMALMN KOMIUIEKCOB PaCTBOPUMBIM
JIMTaHJ. CBS3bIBAIOIIME TAPTHEPHI, MPUCYTCTBYIOIINE B 00pasuax, U yiaydileHus: OOHapyKeHUs
IL-33 B mpuCYTCTBUM NMapTHEPOB IO CBI3BIBAHUIO, HAIIPUMED, TEPANIEBTUYECKOE JIEKAPCTBEHHOE
cpeactso npotus IL-33 wwmm pactBopumbiii ST2, 94TO MO3BOJSIET KOJNMYECTBEHHO HW3MEPHUTH
yposHH ob1mero IL-33. ITogkucnenHbpie 00pa3iipl 3aTeM HEHTPAIN30BAId B OCHOBHOM PacTBOPE,
comepkalieM MeEYeHOe AaHTUTeNo Juisi oOHapyskeHusi IL-33, kOoTOpoe B OJHOM BapUaHTE
OCYIIIECTBJIEHUS] MOXET KOHKYPUPOBaTb C PacTBOPUMBIM perientopoM ST2 M JeKkapCTBEHHBIM
CpPEeACTBOM 3a cBsA3biBaHuE ¢ [L-33.

HNnnrocTpaTUBHBIE KHUCIIOTBHL, KOTOPBIE MOKHO HCIOJB30BaTh, BKJIIOYAIOT, HO HE
OrPaHUYMBAIOTCS UMH, YKCYCHYIO KHCJIOTY, CEpHYIO KHCIOTY M COJSIHYI kucioty. OOpaser
MOKHO HEHTpaIN30BaTh C MOMOLIBIO 3a0y(hepeHHOro OCHOBHOIO pacTBopa, Hampumep, Tpuc
pacTBopa.

HNnmoctpatuBHoe anTUTeno K IL-33, KOTOpOE MOXKHO MCNONB30BATh, OMUCAHO B MMATEHTE
CIIA Ne 10000564, kOTOpBIi MONMHOCTBIO BKJIKOYEH MOCPEICTBOM CChUIKH. Jlpyrue aHturtena
npotuB IL-33, KOTOpble MOXHO HCIOJIb30BaTh B OMUCAHHBIX Croco0ax, BKIKOYAOT, HO HE
OTPaHUYMBAKOTCS WUMH, aHTuUTeNna, onucaHHbie B mateHre CIIIA Ne 9758578 u myOnukaruu
3asiBku Ha mateHT CIIIA 2018/0037644.

B onHOM BapuaHTe OCYINECTBIICHHS! CTaHAAPTBI, KOHTPOJIH M 00pasubl pa3OaBistoOT
YKCYCHOM KHCJIOTOM M HEWTPAJU3yIOT C HCMNOJb30BaHHEM pacTBopa TpuC-OCHOBaHUS,
COIEpIKALIEer0 peareHT sl OOHAPYKEHHsI, HAPUMEP, MEUCHHOE PYTEHHEM aHTHTENIO MPOTUB
yenoseyeckoro 1L-33. Anrtureno npotus IL-33 u antureno nporus ST2 Taxke modaBisoT K
Tpuc pactBopy, 4TOOBI MUHMMH3MPOBATH HWHTEP(PEPEHLUIO CO CTOPOHBI JIEKAPCTBEHHOTO
CpPeACTBAa WJIM OJHIOTEHHBIX CBS3BIBAIOIIMX NAPTHEPOB. 3aTeM B IUIAHIIET AO00ABISIOT
HENTpaIM30BaHHbIE CTAHAAPTHI, KOHTPOMH U oOpasmbl. IL-33, 3axBaueHHBI Ha IUIAHLIETE,
U3MEPSIeTCs] 0 XEMUIOMHUHECLICHTHOMY CUTHAJTy, T€HEPUPYEMOMY PYTEHHEBOM METKOH, KOraa
Ha TUIAHLIET MOJAETCsl HANPsDKeHWE OT yCTPOWCTBA AJIsl IUIAHLWIET-PUAEPOB. Pe3ynbTupyromuii
3JIEKTPOXEMIJIFOMUHECLIEHTHBIM CUTHAN (T. €. WHTEHCUBHOCTb) MPONOPLHMOHANIEH KOJIUYECTBY

IL-33, npucyTcTBYIOIIEro B 00pasiax CbIBOPOTKHU.
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IIpumep II. Munumu3auuss HHTEp(EpPeHUHH DSHAOTEHHbIX CBA3BIBAIOIIHX
NapTHEPOB

Marepuaibl U CIocOObI

HeuyBcTBUTENBPHOCT K pPEKOMOMHAHTHOMY uenoBedeckomy ST2 ompenensnn ¢
UCTIONIb30BAaHUEM 4 pa3IM4HbIX YCJIOBUH aHamu3a (ONMHCAHHBIX HUXKE), IPUYEM IepBasi CTaaus
(3axBar) I BCEX YCJIOBHH 3aKJIIOYAACh B J00aBI€HMHM OMOTHHWIMPOBAHHOTO MKAT NPOTHB
IL-33 B miaHIIET CO CTPENTaBUANHOM.

JIns aHanu3a, BBIMIOJHAEMOrO TIOCTaquitHO (3axBaT-aHaMUT-oOHapyskenue, C-A-D),
oOpa3siel (comepskannue aHanuT, IL-33) cHavana pa3BOAMIMA B KUCJIOTHOM PACTBOPE U OCTABIISLIIH
st nakyOanuu. ITociie MpOMBIBKM TUIAHIIETA MOAKHCICHHbIE 00pasibl 3aTeM JOMOJHUTEIBbHO
pa3daBIsId OCHOBHBIM HeHTpamm3yomuM Oydepom mnepen mobaBjieHHEM B IUIAHIIET st
ananmusa. [Tocne mHkyOaumu obpasia IIaHIIeT Ui aHAJTN3a MPOMBIBAJIN U JOOABISUIH PACTBOP
MEUeHBIX AeTeKTUPYIHX MKAT. ITocie nHKyOammu ¢ peareHToM Jiisi OOHAPY KEHHUS TUTAHIIET
npombIBad, ao0aBis Oydep M MPOBOAMIIM CUMUTHIBAHHE IUIAHIIETa. JTOT aHAJIN3 TaKKe
POBOAMIIN Oe3 CTauU MONKUCIIEHUs, Korna odpasibl pasdasisuin B Oydepe s aHAIHU3a nepen
nobasyeHreM 00pasna B IUIAHIIET JJIs AaHAJIN3A.

Jinsg  aHanm3a, BBINONHAEMOTO C OJHOBPEMEHHBIM JOOABJIEHHEM aHAJIM3HPYEMOTO
BemectBa u aerekropa (C-AD), oOpasubl cHaudajga pa3daBisLUId KUCIBIM PAaCTBOPOM H
uHKyOupoBanmu. ITocrne mpOMBIBKH IUIAHIIETa MOAKHUCIEHHbIE 00pas3ipl 3aTeM IOIOIHUTEIBHO
pa3baBisLIn B OCHOBHOM HeWTpanusyrouieM Oydepe, comepikaiieM MeYeHble NeTeKTUPYIOIIHe
MKAT, nepen noOaBneHHEM B IUTAHIIET Ay aHanu3a. Ilocne mHKyOammm oOpasma IuiaHImeT
npombIBad, A00aBisinu Oydep M MPOBOAMIM CUMUTBIBAHHE IUIAHIIETa. OJTOT aHAJIU3 TaKKe
BBIMOJIHSIM O€3 CTaAuM MOJKUCIIEeHHUS, Korma oOpasubl cHavajga pa3baBisin B Oydepe ans
aHaJIM3a Nepes MOCIEAYIOINM pa3BefeHreM B Oydepe s aHamm3a, COAEpKalleM MEYeHbIe
nerextupyromue MKAT, nepen nodasneHnem odpasua B IJIAHIIET JUIs AaHAJIHU3A.

PexomOunanthbiii [L-33 B KOHIEHTpauuud 36 Nr/mil TECTUPOBAIM B 4 pa3IMYHBIX
YCIOBHUSAX aHAJIN3a, KaK OMNKMCAHO BBIIIE, B MPUCYTCTBUM BO3PACTAIOIIMUX KOHLIEHTPALMH
pexoMOuHaHTHOTO pacTBopumoro ST2, kak moka3aHo Ha @wur. 2A.

PesyapTathl

KucnotHass  oOpabotka  HeoOxommma  aisi  OOHApyKeHHs  PEeKOMOWHAHTHOTO
yenoedeckoro 1L.-33 B mpucytrcrBun pekomOunantHoro ST2. JloOaBieHune CTaAWK KUCIOTHOU
obpabotkn B aHamm3 C-A-D mosblmmaer HeuyBcTBHTENIbHOCTh K ST2 mo ~ 12 Hr/mi, a
HE4yBCTBUTENBHOCTE K ST2 MoskeT ObiTh MOBBIEHa 10 >50 HI/MJI ¢ TOMOINBIO (opMaTa
aHamuza C-AD c kucnotHoit oOpadorkoit (Pur. 2A). KucnorHas odpaboTka Takke HeoOXoauma
s yaydineHust oOHapyxkeHus SHuoreHHoro IL-33 B ChIBOPOTKE KpPOBH 4YeJIOBEKa.
OO6napy>xenue sHnoreHHoro 1L-33 ynydmaercs npu ucnoib3oBanuu ¢opmara anammza C-AD
1o cpaBHeHHIO ¢ popmarom ananmuza C-A-D u3-3a yMeHbIIeHHUs] HHTePPEPEHLIUH B aHAIH3E CO
CTOPOHBI 3HJOTEHHBIX CBSI3bIBAIOLINX NapTHepoB (Pur. 2B).

IIpumep II1. TounocTh M cnenuPUIHOCTL: IHAOreHHbIH IL-33

Marepuaabl U CIOCOObI
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Crnemmduunocts ananms3a k IL-33 Obuia moaTBepskAeHa MyTeM aHAM3a 2 Pa3IUYHBIX
OTHENbHBIX 00pa3loB ChIBOPOTKH B aHanu3e C-AD c kucnorHoil oOpabOTKOMN, Kak OMUCAHO B
ITpumepe 11, nmporecTupoBaHHbIX ¢ nobaBaeHNeM U Oe3 nobaBneHNs N30bITKA PEKOMOMHAHTHOTO
yenosedeckoro ST2 wmmm 200 mxr/mn antutena k IL-33 B OCHOBHOM HEHTpanu3yrooIeM
pacTBope, cofepIKaleM peareHT AJsi OOHAPYKEHUsI.

JlBa MHAMBHAYYMa TNPOXONWINM TECTUPOBaHUE C ucnonb3oBaHueM aHammsa C-AD c
KUCJOTHOH oOpaboTkoii, kak omucaHo B Ilpumepe II. [lamnbie mnpencrasmstor coboit 4
OTJIEJIbHBIX MIOBTOPHBIX OIPENeIeHHs, BHITIOJHEHHBIX B TEUEHUE 5 OTIENbHBIX JHEH.

PesynpTathl

Anamuz crneumnpuueHn s dHAmoreHHoro IL-33, Tak kak Ao0aBjeHHE CBS3BIBAIOIIUX
napTHepoB, Hampumep, pekomOmHanTHOro ST2 mmum MKAT npotus IL-33 B Helrpanusyromui
pactBop uHrubupyer oOHapysxkenue IL-33. Ha @ur. 3 mnpencraBieHa THCTOrpaMMa,
JIEMOHCTPHPYIOLIAs CeUPpUIHOCTb 3HAOTeHHOTOo 1L-33.

AHanmu3 JEeMOHCTPUPYET MNPHEMJIEMYI) TOYHOCTb C MPOLEHTHBIM KO3 PUIHEHTOM
Bapuaun (Yo CV) 7,1 u 12,3 uanusuayymoB 1 u 3, coorBercTBeHHO. Ha @ur. 4 npencrasieH
rpad UK, JEMOHCTPHUPYIOMINA TOYHOCTh KOJWYECTBEHHOIO ompeaesieHus: suporeHHoro 1L-33 B
CBIBOPOTKE KPOBH 4Y€JIOBEKA.

IIpumep 1IV. Oo6napyxenne IL-33 B npucyrcrBuu MKAT mnporus IL-33
(HeYyBCTBHTEJbHOCTb K MKAT npotus 1L-33)

Marepuaibl U CIocOObI

Ha ®ur. 5 npencrasneH nuHeNHHbINH rpaduk, NEMOHCTPUPYIOIINN HEUYBCTBUTEIBHOCTD
cniocoba obHapyskenust 1L-33 B mpucyrctBun MkAT npotus IL-33. PexomOunanTHbIH 1L-33 B
koHueHTpauuu 90 nr/mn TectupoBaniu B criocode C-AD ¢ kucaoTHOM 00paboTKOM, OMMCaHHON B
IIpumepe 11, B npucyrcTBun Bospacraromux koHueHrpauuii MKAT nportus IL-33, xak nokasaHo
Ha @wur. 5. Ananu3 Obu1 MogudUUpoBaH 0OABIEHNUEM H30BITKA MKAT NPOTHB JIEKAPCTBEHHOTO
cpenctBa U MKAT npotuB ST2 B HEUTpaNU3yOLUIUil pacTBOp.

PesynpTathl

Kucnornas obpaboTka BaskHa 1Isi OOHapy»keHHs1 denoBedeckoro 1L-33 B mpuCyTCTBUU
MKAT npotuB IL-33. JloOGaBneHue peareHTa ayisi OOHAPYKEHUS B HEUTPAIM3YIOIIUNA PacTBOP
Hapsay ¢ po0aBiieHMEM MKAT MPOTHB JIEKAPCTBEHHOTO cpenctBa M MKAT mpotuB ST2
MOBBIIIAET HEYYBCTBUTEIBHOCTh K MKAT npoTuB IL-33 B aHanuse mo >500 Mkr/mut.

IIpumep V. Yposuu 3u10reHHoro IL-33 y HopmManabHbIX U 00JbHBIX HHAHUBHAYYMOB

Marepuaibl U CriocoObl

OO6pasupl OT 25 MHAUBUAYYMOB U3 4 Pa3IUYHBIX MOMYJSALUN ObTM NMPUOOPETEHBI Y
KOMMEpUYECKOr0 TMpoAaBla © ObUIM TpPOBepeHbl Ha Hamuuume sHuoreHHoro IL-33 ¢
ucronb3oBanueM aHanmsa C-AD ¢ 06paboTkoit KucaoToH, kak onucano B npumepe 11

PesynbTarhl

Ha @ur. 6 npencrasnen rpaduk mst sHnorenHoro 1L-33 (nr/mit) B CBIBOPOTKE 310POBBIX
UHAMBUIYYMOB M HMHAUBUAYYMOB ¢ actMoi, XOBJI u aronuueckum naepmaturom. Y BeCeX

ucnbITyeMbIX KoHIeHTpauus IL-33 Obina Hioke 31 nr/mo.
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IIpumep VI. laHHbBIE 10 TYMAHH3HPOBAHHBIM MbBIIIAM

Marepuaibl U CIocOObI

I'ymanmnsupoBaHHbix 1o IL-33 mblmel nogseprangu BO3AEHCTBHUIO KJIELIOM AOMALIHEH
neuty (KZIT) B Teuenne 15 Henenp B kauecTBe MOJEH PECITUPATOPHOTO 3a00JIEBAHUS YEJIOBEKA.
UnmoctpatuBHas rymanusupoBanHasi o IL-33 mbib onucana B nmyOnukauuu natenra CIITA
Ne 20170311580, xoTOpasi MOJHOCTBIO BKJIFOYEHA B JAHHBIN JOKYMEHT MOCPEACTBOM CCBLUIKH.
OO6pasuel TecTHpoBaIM B MOAU(UINPOBaHHOM Bepcuu anaimnza C-AD ¢ kucinotHoi o0paboTkoi,
Kak onucaHo B mpumepe V.

PesynpTathl

Ha @ur. 7A u 7B nokazan uenoBeueckwii I1L-33 (mr/mu) or oOpaboTaHHBIX |
KOHTPOJIbHBIX MblIeil. Obpaborannbie pusnonornueckuM pacrsopom, KT u uzotunuueckumu
KOHTPOJISIMH TIOKa3aJId aHAJOTM4YHblE YPOBHH dYesoBeueckoro IL-33 B koHue obpaborkm. YV
MBIIIEH, KOTOPBIM BBOJIWJIM MOHOKJIOHAJIbHOE aHTHTENO npotuB 1L-33, Habmonanock 3aMeTHOE
nosblleHne ypoBHel IL-33 B CBIBOPOTKE.

beut paszpaboran obmuit aHanmu3 denoBedeckoro 1L-33, 4yBCTBUTENBHOCTH KOTOPOTO B
YUCTOH CBIBOPOTKE cocTaBisieT 12,5 mr/mui. B COBOKYMHOCTH NaHHBIE AEMOHCTPUPYIOT, UTO
cTamusi KUCJIOTHOH OOpabOTKM BayKHA [JIsl YIAJEHHWsl SHOOTEHHbIX CBs3bIBarommx 1L-33
napTHepoB. [[o0aBieHre AETEKTUPYIOMEro aHTHTENA K HEUTPATU3YIOIEMY PacTBOPY YIIydIIaeT
HEUYBCTBUTEJILHOCTh K pPEKOMOMHaHTHOMY/3HIOoreHHoMy ST2. AHanu3 npoaeMOHCTPUpPOBAI
CnenupUIHOCT K SHAOTeHHOMYy denoBeueckomy IL-33. YV wbrmei, momywasmux KJIIT,
KOTOPBIM BBOAWJM 103y aHTurena npotuB IL-33, HaOM0NanoCh MOBBIIIEHHE YPOBHS
yenoseueckoro 1L-33  u3-3a  CBA3aHHOM MMILEHHM, HCXONd U3 MEPUOAA TOJY>KU3HU
JIEKapCTBEHHOI'O CPENCTBA, B TO Bpems kak y uzorunuueckux u KJIII koHTposneil coxpansics
UCXOAHBIN YPOBEHb.

XOTs B BBILIETIPUBEAEHHOM OITMCAHUU 3TO M300peTeHre OblJI0 ONMUCAHO MPHUMEHHTEIBHO
K HEKOTOPBIM €r0 BapHaHTaM OCYINECTBJICHHs, U MHOTHE NETaTu ObLIM BBIIBUHYTHI C LIEJBIO
WUTFOCTPALMH, CIEHHAJINCTAM B TaHHOW 00JIaCTH TEXHUKH OyAeT OYeBHAHO, YTO M300peTeHue
JOMYCKAeT JIOTOJHUTENIbHBIE BAPUAHTBI OCYIIECTBICHUS W YTO HEKOTOPBIE M3 TMOAPOOHOCTEH,
OMHUCAHHBIX B JAHHOM IOKYMEHTE, MOTYT 3HAYUTEJIbHO BapbUPOBATBHCS 0€3 OTKJIOHEHHs OT
OCHOBHBIX IPHUHIUIIOB H300PETEHHS.

Bce ccpuiky, nutupyeMsle B JaHHOM AOKYMEHTE, BKJIFOYEHBI MOCPEACTBOM CCBUIKH BO
Bcell mx mosHoTe. JlaHHOEe M300peTeHne MOXKET OBITh OCYLIECTBIEHO B APYTUX KOHKPETHBIX
¢opmax Oe3 OTKIIOHEHHUSI OT CYLIHOCTH HJIM €r0 CYLIECTBEHHBIX aTPUOYTOB, U, COOTBETCTBEHHO,
CJIEAYET CHeNaTh CChUIKY Ha IMpHiaraeMyro (GopMysy M300peTeHus, a He Ha MPEALIeCTBYOIIee

OIHCaHMe, KaK YKa3aHue o0beMa H300peTeHHs
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POPMVYJIA U3OBPETEHHUA

1. Ciocob ymenbinenusi natepdepeHuun B anammse 1L-33, Birouvarommii crenyromue
CTaaMu:

nonkucienne obpasua no pH, mocrarounoro anst nuccormarmu 1L-33 U3 KOMIUIEKCOB
IL-33 B oOpa3ie;

HOCHIeIyIoasi HeWTpanu3alys MNOAKHCICHHOro obpasua 3a0y(epeHHBIM OCHOBHBIM
pPacTBOpOM, COZEpIKALIMM peareHT ajsi OOHAapyKeHus M OJOKUPYIOUIMH areHT, KOTOpPBIH
uHruoupyer obpaszoBanue komriuiekca 1L-33, roe ykasaHHbI peareHT it OOHApy>KEHUS U
yKa3aHHbIN OJIOKUPYIOLINI areHT He KOHKYPHPYIOT 3a cBsi3biBanue ¢ [L-33;

nobasjieHre B 0Opa3el] peareHTa i 3aXBarta; u

oOHapy»KeHHe peareHTa JJisi OOHApYKEeHHs, TJIe KOJUYECTBO OOHAPYKEHHOI'O peareHTa
st oOOHApY KeHUsT KoppenupyeT ¢ komudectBom IL-33 B oOpasie.

2. Crocob o 1. 1, rae oOpaser] ConepKUT KPOBb, CHIBOPOTKY HJTH TUIA3MY.

3. Crocob mo n. 2, rae obpaser B3AT y CyObeKTa, KOTOPOMY BBOJIMIIH JIEKAPCTBEHHBIN
npenapar k 1L-33.

4. Criocob mo 1. 3, rae nekapcTBeHHbIN npenapat k 1L-33 comepkKUT aHTHUTENO MPOTUB
IL-33.

5. Cnoco6 no mobomy u3 m. 1-4, roe kommuieke [L-33 comepskut IL-33, HEKOBaJIEHTHO
CBSI3aHHBIN C OEITKOM.

6. Croco0 o 1. 5, rae Oenok npeacTaBisieT cOO0H 3HAOTEeHHbII CHIBOPOTOUYHBIHN OEJIOK.

7. Cnocod mo m. 5, rme Oenok mpencraeisier codoit ST2 wumm ero (¢parmesr,
cBsa3piBaroui IL-33.

8. Crocob mo m. 5, rae Genok mpencrasisier coboli antureno npotus 1L-33 wmm ero
¢dparmenT, cBsi3biBaromii 1L-33.

9. Cniocob no smobomy u3 mn. 1-8, rae obpaszer noaxucisiror 1o pH or 3 mo 5.

10. Crioco6 mo nrobomy u3 . 1-9, roe oOpaser] MOAKUCISIOT B TedeHHe 5-60 MUHYT.

11. Cnoco6 no modomy u3 . 1-10, rae peareHT st OOHAPYKEHUST COAEPIKUT AHTHTEIIO
npotus [L-33, KOHBIOTHPOBAHHOE ¢ OOHAPYKUBAEMON METKOM.

12. Cnoco6 mo mrobomy u3 mm. 1-11, rme peareHT s OOHApy)KEHUS COIEPIKHT
OOHapy’KMBaeMblii areHT, BBIOPAHHBI W3 TPYIMIBL, COCTOSIIEH M3 YaCTUIBI PEIKOro
nepexoqHoro Metamia, ¢iayopodopa, xXpomodopa, KBAHTOBOH TOYKHM U HAHOYACTHII
OJIarOpOHBIX METAJIIOB.

13. Cniocob mo mobomy u3 nmn. 1-12, rae peareHT aiist OOHAPYKEHUSI METAT PYTEHUEM.

14. Cnocob mo mobomy u3 mm. 1-13, rae peareHT 1J1st 3aXBaTa KOHBIOTUPYIOT C TBEPAOH
MOJUJIOKKOM.

15. Cnoco6 mno mobomy w3 mnm 1-14, rme peareHT s 3axBara SIBISIETCS
OMOTHHHUIIMPOBAHHBIM.

16. Cnioco6 mo mobomy u3 nm. 1-15, rae oOpaszen NOAKUCIAIOT YKCYCHON KUCIIOTO.

17. Cnocob no mobomy u3 nm. 1-16, rae 3a0ydepeHHbIii OCHOBHOW pacTBOP COAEPIKHUT

OJIOKUPYIOLIUI areHT, U OJIOKUPYIOLIUI areHT MPeACTaBisieT COOON aHTUTENO.
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18. Criocob no nmrobomy u3 mm. 1-17, rne 3a0ydepeHHbIli OCHOBHON pacTBOP COAEPIKHUT
OJIOKUPYIOLINI areHT, U OJIOKUPYIOLIUI areHT IpeAcTaBisieT codo anTuTeno nporus ST2.

19. Cniocob mo mobomy u3 mm. 1-18, rae pearent aus 3axBara H00ABISIIOT K 00pasmy Ha
CTaJ1H NMOJKUCICHUS.

20. Cnocob mo smrobomy u3 mmn. 1-19, rae Oaokupyrouuii areHT 100aBJAIOT K 00pasiy
10CJIe CTAANH HEUTPaIU3aLUu.

21. Crocob no mobomy u3 . 1-20, roe peareHT AJsl 3aXBaTa M OJOKUPYIOIIMI areHT
n00aBISIOT K 00pasLy Mocie CTaAuy HeUTpaTH3aLHi.

22. Criocob mo modomy u3 . 1-21, rae crnocod uMeer 4yBCTBUTENBbHOCTD 12,5 mr/mit.

23. Cnocob mo robomy u3 mm. 1-22, rae cnocod uMeeT HeuyBCTBUTENbHOCTh K ST2 >50
HI/MJL.

24. Cnocob no mobomy u3 nm. 1-23, rae obpaser moay4arT OT CyObeKTa, y KOTOPOro
AMAarHOCTHPOBAHO MJIH MOO3PEBAETCS BOCTIAIUTEbHOE 3a00I€BaHUE UITH PACCTPOICTBO.

25. Cnocob mo nmrobomy u3 . 1-24, rne odpasel moaydaroT OT CyObeKTa, Y KOTOPOro
IMAarHOCTHPOBAHA WJIM TIOAO3PEBAETCSl acTMa, XPOHHYECKOE OOCTPYKTHMBHOE 3a0o0neBaHME
JIETKUX WJIM aTOMTUYECKUH 1ePMaTHT.

26. Croco6 mo m. 14, rme TBepmas MOAJIOXKKA TMPENCTABIsAET cOOOW muatdopmy aus
3EKTPOXEMUITIOMHHECLIEHLINH.

27. Cnocob mo mobomy m3 mm. 1-26, rme komumuectBo IL-33 ompenenstor mytem
KOPpEJSIMM  KOJNWYeCTBA OOHApPYKEHHOTO peareHra il OOHapyKeHHs C 3apaHee
OTIpENeNIEHHBIM 3TAJIOHHBIM CTaHIAPTOM.

28. Crioco0 KONMUYECTBEHHOTO ONpeAesieHUs MHTeplieiikuHa-33 B oOpasle ChIBOPOTKH,
BKJIFOYAIOLIUH CIIEIYIOLINE CTaluu:

NOAKHUCIIEHHE 0oOpaslia ChIBOPOTKH A0 pH, HocTaTOMHOrO U1t ANCCOLMAMY KOMIUIEKCOB
IL-33 B oOpa3ie;

HEeHTpanu3alus MOAKUCIEHHOro oOpasua 3a0y(epeHHbIM OCHOBHBIM pPacTBOPOM,
cozep KalM (a) aHTUTENO MPOTHUB uesoBeueckoro 1L-33, MeyeHHOe OOHAPYKMBAEMOI METKOM,
u (b) anTuTeNO MPOTUB YenoBedeckoro ST2, rae ykasaHHOE aHTHUTENIO MPOTHB YEJIOBEYECKOTrO
IL-33 u yka3zaHHOe aHTUTENO MPOTUB YesoBeueckoro ST2 He KOHKYPUPYIOT 3a cBsA3bIBaHue ¢ IL-
33;

nobaeneHne obOpasna K TMOKPHITOH AaBHIWHOM TBEPAOW MOMJIOXKKE, COIepsKariei
OMOTHHMIIMPOBAHHOE AHTUTEJIO MPOTHB uenoBeueckoro [L-33; u

oOHapy:keHHe 0OHAPYKUBAEMOUW METKH Ha TIOKPBITON aBUIMHOM TBEPIOU MOMJIOKKE, T/1e
KOJINYECTBO OOHAPYKUBAEMON METKH KoppesupyeT ¢ konuuectsoM IL-33 B oOpasie.

29. Cnocob mo m. 28, rae TBeprmas MOMJIOXKKA TMPENCTABISET COOOH TOKPBITYIO
CTPENTABUAMHOM IIATHOPMY AJIS SJEKTPOX EMIITFOMUHECLICHLINH.

30. Cnocob mo mrobomy m3 mm. 28 umm 29, rane oOHapykuBaemast METKa MPECTaBIIsAET
co0o pyTeHuil.

31. Cnocod mo mobomy u3 mm. 28-30, rae aHTUTENO NMPOTHUB uesoBedeckoro ST2
NPUCYTCTBYET B KOJIMYECTBE, IOCTATOYHOM JJIsl CHU KeHUs cBsizbiBaHus ST2 ¢ IL-33 B oOpasie.

32. Cnocob mo mrobomy u3 nn. 28-30, rae cnocod uMeeT 4yBCTBUTENBHOCTD 12,5 nir/mi u
HEeYyBCTBUTENBbHOCTb K ST2 >50 Hr/mu,



22

ITo noBepenHocTn



578157

1/8

Ru-antu-UM-33

Wn-33

buotuH-aHTu-UIN-33

~ CTpenTaBuauH

dur. 1



POLEHT M3BNEYEHMS

2/8

251 e
Ty B ¥
{}' o     ‘: , ,;',,"",“’“‘“ﬁ";"’“‘ft%‘&"*'":*;**?*v*»w‘*«%-*ﬁ«*,%ww,»é«wewﬁ_,_
0 20 40 &0 30 100

KoHueHTpaumsa pekombuHaHTHOTo YenoBeveckoro ST2 (Hr/mn)

~§ C-AD c kucnorHoit o6paboTkolt == C-AD 6e3 k1erioTHoi o6 paBoTkit
= C-A-D ¢ kncroTHoit 06paboTkoi « C-A-D 6e3 kucrnoTHon ‘o6pa603'|<w

dur. 2A



VIHTEHCWMBHOCTB

2,500-
2,000~
1,500-
1,000+

500+

3/8

H Vnprsuayym 1

& Whauengyym 2
WHavengyym 3
-A-D bes C-AD 6es C-ADc C-ADc
KUCNOTHON KUCTOTHOW KUCMOTHOMN KUCMOTHOMN
0bpaboTky obpaboTkn  obpaboTkon obpaboTkoi

dur. 2B



WHTEHCUBHOCTB

4/8

CneuudmuHocTb aHaoreHHoro UJ1-33

2,500, « 5
% MoguduumpoBaHHbIN aHanua
N\ [lobasneHue pekombuHaHTHOro ST2
2,000 4 [lo6asnenue autn-M-33 i T e e - e o
B o :kv "‘
%E.n SRR
2001 e
." .ﬁ:&lz‘
“ %
SR,
3 97% nHrMbnpoBaHus
1,000 & ° P
E:i‘.: S
‘ SR
5{}{}, e e M I 4 Y
R ) 5
Ef"fé“;%  88% uHrMBMpoBaHIs R
RSN ¥ " 3

Vhoveuayym 1 VHaveuayym 3

odur. 3



KoHyeHTpauws WN-33 (nr/mn)

250,

200~

150+

5/8

2 3
u % u

WHaveugyym 1 WUugmeuayym 3

dur. 4



[pOLEHT U3BNEYEHUS

6/8

HeuysctBUTENBHOCTL K aHTW-UJ1-33

1008

50;

251

0 g T T ; T
0 200 400 600 800 1000

KoHueHTpayms aHtu-WUM-33 (Mkr/mn)

~Jl- C-AD c kucroTHoit ofpabotioii L=~ C-A-D ¢ kucrioTHoit oBpaBoTko
dur. 5



YposHu aHaoreHHoro WI-33 (nr/imn)

40-

30-

20

LLOQ
10-

718

YposHu WJ1-33 y 60nbHbIX MHANBUAYYMOB

3nopoBbie
WHOMBUOYYMbI

CpepHee (nrimn): 15.3
CraHg. oTkn.: 5,73

AcTma XC;BH ~ Atonuyeckui
aepmarut

1.5 15.4 16.2

4.57 4.55 5.02



8/8

g 300
£
&
= 2001
=
S
S
2100
a1 ]
o
S e T
= 0- =gl
| | | T
KoHTponb Kontponb WM3otununueckuitt AHTu-MI1-33
tuanonornyeckum KM KOHTPONb
pacTBopoM
dur. 7A

_ 300+
[
=
E
8 2004
[
=
1=
=
S 100-
J
D
< T (e
=
2 0 ummmm SEaant TigEw

Kontpons KoHtpons Wsotunuyeckuit Autu-MUN-33
dusvonornyeckum  KI[ KOHTpOIb
pacTBOPOM

dur. 7B



	Bibliographic data
	Abstract
	Description
	Claims
	Drawings

